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PUBLIC NOTICES 





India Store Department, Branch N. 
Lambeth. bo. 


SHEETS, GALVA- 


, com SUATED: “us. 
e [ELS AND C and W Disc Type. 
gine 40 @ tbe oth May. 1924. sas 7 
obtainable from  ehevs. 


G. a3 = 


BY Leer OF THE SURPLUS STORES, &c., 
LIQUID. 


aoe as The Director-General, 





ON DEPARTMENT, TREASURY, 


Tre Department would Draw 


MANUFA ENGINEERS 
AND ALL SEEKING 
FACTORY - nenpermn t 
to the fact that they have 
FACTORY ” PREMISES 
INDUSTRIAL AREAS OF ENGLAND 
AND SCOTLAND 


suitable for the establishment of 
ENGINEERING WORKS, CHEMICAL 
WORKS, WORKS OR MILLS REQUIRING 
\ PLENTIFUL WATER SUPPLY, and 


WORKS FOR LIGHT OR HEAVY 











The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 








The British Empire Exhibition 
(First Notice). 


The Water Power Resources of Canada. 
The Design of Works in Open Channels. 








Camden Town Tube Extension. 
An Experimental River. 




















PUBLIC NOTICES 
(ity of Liverpool. 


STRUCTURAL DRAUGHTSMAN FOR 
be 1-4 BUILDING ot EYOR'S DEP. 





WALTER MOON, 








k. 
Town Clerk's Office, Liverpool, 
23rd May, 1924. 5591 
SITUATIONS OPEN 
gy] SUGINEER, REQUIRED to Take 
A*Charee of ‘and Wagon Section of CM Es 


agon 

drewing-office on way in South America. 
oS. a = Should be good Draughtemen. wi 
on Rail Carriage 

Building, tmechemtoal and tocbatoal 


in drawing-office on 
pertionlags, snd Wacon Dongs A 
155, Dashwood House, £.0. 2." 


rf 


A 
of 





ee 




































































s : 4 APABLE ENGINEER and MAN 
MANUFACTURE. Institution of Naval Architects—No. III. a to Bupervise the an Work 
from 4,000 feet to 500,000 cevenbunaed te estan ue orks; man 
The floor space varies from “~~ ——__———_. prod: used to steam 
feet, and most of the Factories have preferred. A. ee +; also wages 
# ~ ~ - - required.— Address, “ ‘Encinent Office. 
RAILWAY P&CtLISins Sliding Cylinder Marine Oil Engine abs 
ene e- NGINEER RE 
CANAL and RIVER FRONTAGES. E REQD.. D... Londen, oe rith Bre Buying 
~~ A Large Crank Axle Lathe set, a ae ps apoly LAUR Relay 
FREEHOLD FACTORY SITES FOR SALE ge . — a eg. 
with areas varying from 5 to 200 ACRES. 'TIMATING ENGINEER WANTED by at. 
Will applicants their requirements and apply . . . . known Glasgow = one accustomed the 
tc fll portoutare to The Chie Vale, a Communication Circuits. Preparstion “of “Brice Lists and Informe. 
Liquidation I i, Treasury, Room Caxton House, tion needed b eee Re RR 
Scare, awit densing Plant Ay = pF, Re =~ Mh age, 
5564, The Office. 
orough of Colches ter. ERS for R NCRETE DESIGNERS (TWO) 
The jon TEND WANTED. 
SUPPLY. DELIVERY ond et SAT of PUBLIC NOTICES PUBLIC NOTICES qual ae “roauired <xoertense, mon. 
= ge * oats a ning & general experience in 
wer Station at the H the Concrete Work should 
= 1—20-Ton ELECTRIC TRAVELLING Metre ere Water Board. Bomeetn, borer cat and d_ Central ren ite, Bor 958, T.'B. Browne's Advertising Ol = 
_ Victoria-street, A 
CRANE. ¥Y oF lesans, &c. R BO. Directors te recei 
Section 2.—DRY-BACK BOILERS Tie Ib. RosOMAN STREET, idas rs tor a s00.3° ** | wronma Bamsenn WANTED for Heavy Ensi- 
steam hour 8 MA’ ( GLES. FLATS. PLATES. neering Works ip the Midlands. Age 
Section :} _ WATER TUBE The tan Water peers invite ). thirt —Address, stating we 
one sien per hour) and ‘ntesral ,| Regt eer Tete Aion other MACHINE wisdilitiedin (x chdto'en titie:‘diene <0 Weed salary, Pe0es, Tho becieese Dane P8083 a 
with specification, can be obtained at on 
yeah) "GORVEYING "3p well, B.C. 1. ‘« 
tote Se STIPE sod WEIGEe | pene Tender jon giving full par | ™% ;  encaced tn the pie Davie. 
ae Toa 7 amg | — ge ee ucts sige oor tig 
6 ALTERNATORS (1250 KW., 155). or upon forwarding a stamped addressed | Omices - 9 aA 
1500 K.V.A.) and SURFACE CONDENS- velope. Ww. organisa. 
ae &o. must be on the official forms. enclosed in me Gpper. 
Section 7.— TERS (1000 KW. velopes. to “* The Clerk of the man, 
~) and Fo \. Water Board. New River = wrestling with 
Section 8.— rT. . +*. +o EC. 1," endorsed “ Tender results from bis 
G .C. 8 iG and and vered at the offices of the Board in first instance, giving full par- 
< ONS 11 a.m. on Wednesday, 30th April. | London, E required, &c., to 
Section 9.— . VALVES at = @ 5574 a 
COOLING _ POND, R ee Snes Stat Gonaives: to: gps Se 1. ¥ . . 
ih Ge ane Sooke. . 64. UNG MECHANICAL ENGINEER, Good Technical 
tection ee wT. FERpSE and G. P. me ye Board . ae: b « ucation, some pt VACANCY in 
Gustten te and OGees of the . . STEEL DRAWBARS FOR WAGONS 2s. 6d. | ¢ ting Engineers. 2 
Persons desiring to communicate their 178, -avenue, E.C. 1, 7 ED METAL 23030. 2 TS5552 2s. oa. | E t- —whew Peewmmk  * a 
intention to Mew. So of 9, Queen 1 - 1924. 5524 8 eet: % mbgen~abs sneeehaacs =. os. - “ys —_ . _ 
scheme, on of before Seturday. the 3rd of May. : yl a) a RA RSS ANTED by Firm of Industrial Engineers, ONE 
stating ‘clearly the section oF sections for which they Metropolitan Water Board. | render forms obtainable at ‘above address. Fees me not wie: CE 4 A 
desire to ve ye SSéne will Eniieenaden or ghent y AND OF FENCING, returnable. cater supervision.— Write, stating age, experience and 
stove sequivement, and who. after sesstving “note The Metropolitan invite TENDERS [ihe So South Indian Railway Com: tmanship, 5550, The Ensineer Office, Song's 
from the Consulting Engineer, send to the undersi for jens ¥ Oo Se UPPLY af ous to receive TEN- RAUGHTSMAN, ualified, REQUIRED b 
pe ‘© Pounds in Treasury Notes for each ooo - Works in the Kent DERS for the SUFFI ; ys uthority,. temporeci ly, min exer 
'. : iE ences in vy — 
we deposits will be returned on receipt of a bona Le + AS ey 2. SPARE a OF CARRIAGES AND fall partic ; lars ae > can ridges.- qualiA. 
La on or ape Ro possens Electricity Suppl Kncineer tan Water Board, New River 0s Decltgations and forms a will be avalible and salar, a. Box # 906, 
New » sealed ~ ~~ ie 178, _Rosebery-avenue, EB.C.1, by personal y's Offices, 91, y France, Wes eS ‘and Nishtingale. ave. 01 0 Liverpool, 5561 4 
werenagnersting Station, A + application (Room 155). or upoa forwarding » stamped OS, swe a aie 
Monday, 2nd June, 1024. _——l , 1 official enclosed waar bo Se Chat — ; SITUATION: 
The G th to t mast be en the Somme. in| of the South Indian Railway Company. Limited, S OPEN (continued) 
te owe or any ender wannram, | Beenk Memeuies Waict"Brard, ew” iver Gite’ | asked,” Tender fr oot Work ha — 


H. C. WANKLYN, 
Town 


Town Hall, Colchester. 
April 17th, 1924. 








Sealed Tenders, endorsed “‘ ; 

&<.,”’ 4 

Fgh ctaat Re delivered at. the own 
is 


3rd April, 1924, 


OfNow River Heed.” 
173, Rosebery-avenue, E.C. 1, 
12th April, 1924. 


themselves to accept the af 360, for each copy of each epecisioation 
te 


A. MUIRHEAD. 


5525 23rd April, 1924, 


__ 91, Petty France, 8.W 





the ‘LY 





[ihe der a North- h- Western 


SUPPLY of 
1000 for Canetsans and WAGONS, 
specificati at the Company 





ng PA = 
¥ He nt TED. 
yh TENDERS for 


Ce cereal 
Oppesaiiin of 


who 


the duties of his office. 
increasing £18 per 


‘aa 
g 
5 
E 
F 








have been trained 
for the POSITION 


924. 
ves to accept the 
ii not be returned, will be made 


at the 


Con- 

Company. 3, Victoria-street, 
Managing Director. 
5595 


of Warrington. 





P Wexiagtens terite ee 


of an 


exceed 30 years 
to devote the whole of his time 


annum 


. NEVILLE, ia strictly prohibited. 
sont egins Director . 2. HALLAWAY, 
237, Gresham House, Old B street, Town Clerk 
c. 2, Town Hall, Warringtoa, 
17/4/1024, 6572 14th April, 1024 bb44 





SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 
MACHINERY, &c.. WANTED 
Page 2. 


FOR SALE, Pages 2, 3, 4 and 96. 
AUCTIONS, Pages 2 and 96. 
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SITUATIONS @PEN (continuedd 


> wT . “ 


- 


He 


eas midT po heat 
Apri 25, 1997" 
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— 


1 = | AUCTIONS 





] RAUGHTSMAN REQUIRED, with Good General 
Engineering Experience; must be capable of 
Handling Expe —— Work. London fy > ang 
State age, experience and salary required.—Addyess, 
5565, The Engineer Office. 5565 a 


[ RAUGHTSMAN, Tramway and way Rol 

. Stock.—Apply (letter only), 8 wT 

rience, and salary, to the sy AGER, 
. Lancs. 


English Electric Co., Ltd,, Box b 
5519 4 


Dp™ AUGHTSMAN WANTED, Only Those with 
4 large experience in Colliery Winding, Haulage 
wane 


other Mining Machinery need 
experience and wages fequired.— ths 


apply. 
Adress, 5563, 
Engineer Office. 55 


63 A 
N ANCHES 
® VAC 
DRAU GHTOMAN, 
treé 











FOB oes Encigieers hate 
CY fer 

Joetieate de should state fully age, 
eining, recerd, wages required. . 

THe Engineer Ome. et 


M \CBINE SHOP FOREMAN REQUIRED to Take 

ee ae Charge of the Repetition Machining of 
Steel Ce Mitt competent set-upe 
for rapid ‘production. and Bam my be experienced rate- 


fixer.— Address, priate: ¢ experience, copy 
575, The Engineer 
- 5575 a 


references, and Seiht reéqni 
SITUATIONS WANTED 


Utttce 
NERTIFICATED C SOEEE A. 
/ DESIRES POS ae nae, Works ‘ Wek Big 


neer, or Contr of Fleet; 
Address, P9000, Engineer oan reno: B 
ae 


GRE REDUCTION Depends B me First 


» the supply of miperiats ble 
figure, with security for at ery in w 

ate of consumption, PURC x 
howihe all markets, exceptio: 


organising and sdministrative 
his SERVICES.— Address, 

















TNGINEBR, AM.IM.E., with Pract 
4 rience in’ erection and maintenance of saa 
elee. eranes, telphers, wee, “neers See’ poles eq 


ment, structural steel re t, boilers. 
will ort page |e 


vam and gas engines. 
th present employers 8 baad as 
: Ce 
iMerian. Highest references. 


tendent and inspecting 
Good organiser and disei 
Adéress, P0004, The Engineer Office, 4B 
‘NGINEER, M.I. Mech. E., 
commercial experience wi 
DESIRES a © aa 
equipment ; 


ities. eredentials. a 
7) 


NGINE (223 Yrs.) S S$ OPEN 
Fo tee cee meh 


will accer 
square, © Ay 


SNGINERER (27) SEBKS POS a3 5 3. ¥ 
4 saps. 4 years engineeri naming § 
and civil engineering); 8 

net af is of hard work.—Addreps, pase. J Fae eae 
ner O 





15 Years’ Successful 


P8001, 





TSG in Tras, 
. 8 








i 


IF YOU ARE SBEKING 
A PARTNER or PARTNERSHIP 
Gt wiahite buy chills 


BUSINESS o« Works | 
WHEATLEY KIRK; PRICE& GO. 


46, Watling Street, 
Londen, E,C. 4. 
Established over 70 years. 


hoanaas 
eee le, Te Sees 


Sst 














i an a Mon....Good 5. 

es connection, wou a few additional 

iad ESCIES for Engineering Material, = -Address, 
The Engineer Office. 996 D 


—_ E., with Good Office in Kingsway 
fie phone and typist), SEEKS ONE ? 
AGEECIES in order to represent good 
firms in London.—Address, P9001, The 
Office, 


| Al 





rae 
P9001 





"HEQUES' AND ae RO, GOERS at | 


- BXPORT. DEPT. = 
R. H. NEAL and OO., 


iway 


Plant House, 
EALING, LONDON, W. 6. 5368 D 


IVIL ENGINEER, Offices in Westming First- 
ass connection with engineering contractors, 
DESIRES AGENCIES for Plant and Engineering 
Tools, Unexceptional references can 
Address, 5596, The Engineer Ogice, 


Ee ED and Ednuéited ENGINEER 








Open- 
4 jng office in Cardiff, a S REPRESENTA. 
TIO of one or 


two large RMS. Energe 
ambitious, able te tackle an ey a see At. sopeess 
galy first-cl aon red + 


e 
The Bngineer 0 


LASGOW FIRM 
CHANTS, with a capable tec and 
having a firmly establis 9 
builders, Engineers and t » 
could successfully undertake the REPRESENTA 4ON 
of an additional first-class firm manufacturing for 

trades —Address, P8993, The Engineer Qf§ce. 
Papes p 


EQUIRED, 38 REPRESENTATIVES, to Sell ® 
Special make of Belting on a commission basis. 
sate ground covered,—Addyegs. P8909, The ginegr 


— = 


D 





of ae ene * 








ANGINEER | 28). 6 Xeats, Shope, 6 Years Sea, Expe- 
Ti 


4 ni semi -Di and petrol 

WANTS PostHON trust r By home or er 
Cosmeston-street, Cardiff. 

P8007 B 


French spoken.— 
SENTA. 





{NGINBERING H WARE 

‘4, TIVE, just arrived from India, dine 
eighteen years travelling for hardware |} 
to ENGAGEMENT at British Empire cnibition or 
interviewing purpeses.—Box 10, Smith’s Library, 
George-street, Richmond, Surrey. 5088 B 


E } PERIENCE PRIME COST LEDGER 
4 CLERK SEEKS PERMANENT” "post with 
Kugineering Firm, South of Kaglan ref 

Write, & C. C., ¢.o. Lamb aad Rens 

street, Fereham, Hante 





PATENTS 


7 PROPRIETOR. of PRiTisg PATENT Na. 
48,864, dated April Ist, 1914. oy to 

Driving Mechanism for Printing Presses DE- 
SIRGUS of ENTERING into ARRANGEMENTS by 
WAY of a LIC ENCE or Matt = on measongble terms 





for the purpose of EXPLOE tip above Polen’ 
and ensuring its practical working In Great Britain.— 
All inquiries to be addressed to B. a Steger 
Building, Chicago, Illinois. 


Tio. “tes 


relating t 

Theatre epee 

like,"’ No. 172,921, relating . ** Improvements in or 
to Theatre Stages,” 68, retatt 


578 H 





PROPRIETORS of LETTERS PATENTS 
.~ relating to **‘ Improvements in or 





}Omasy MANAGER, at IABERTY MAY ist. 
Specialises in vertiea, pipe founding, flange, hyd. 
aud 5. and 3, pipes, Can introduee special lines. 
First-class eonnection leading engineering firms.— 
Address, P9002, The Engineer Office. P9002 B 


YENERAL O ial Outsid Prac- 
A tical Bugineeri: 6 gt “uLinge 








ing to 
Prosceniums for 
i — to 


of 


ari tg eens 


ey PAT My yt DESIE! DISPOSE 
to ip 


3 Or te G 
@ view to 


mae else Seabees 


** Improvements in or 
Theatres or the like,” 
as in or te Ca 

to 

NCE 





of Artillery), publie Beniy 
BPO TaN (possibly pro. 
obtainable 


DESIRES SUITAB 
gressive). Partic peter’ 
og Offiee. 
P8087 B 


London new. mer vv pivot, 





\ ECHANIOAL ENGINEER, with Experience as 
4 manager of general engineering works and ——_ 
poe used to control of omice, estimating, inter 
. designing, maintenance and repairs, is DESIROUS 
on OBPALNING SiMILAR BENGAGEMENT.—Apply, 
Hox 762, Kovertson and Beott, Bdinburgh. 4680 8 
HANICAL 


Mi "rascal enciocertngs es aeoumaa, Sonn stare tied 


ioanager, Sic®KS responsible POST in works or office. 
excetient references.--Address, YOOOT, The 
Ottce P0007 B 


POsaNaae WANTED as FOUXDRY FPOREMAN- 
GER ; exeellent ability, experience, 
age 4¥.—Address, P8vv4, The Engi- 

yeved B 














4 LES.—-ADVERTISER (27), with Sales Training, 
OS who fs at present on works stall, DESIRES 
to SALES BIDE. Public school, lege 
Write for particulars,—Address 
ince. P8O88 B 


Unt AN Gtt 
\eng.), ex-Bervice, 
2’n¥os, The Engineer 0 


W A —_ POWER ENGINEER and WATER TUR 
INE DESIGNEK shortly REQUIKSS EN 

GAGEMENT: 20 years’ experience; A.M.I.M.E.— 

Address, Pay22, the Engineer Utice. bPse22 B 


rOUNG MAN (22), i A. E. (Passed A.M.I. 
Mech. 4, eXam.,), sbops and drawing- 
ume, KiQULIRSS APPO tea MRT with Te 
Aduress, bov74, Lhe Bugineer Uilice. Povie 








Og DRAUGHTSMAN DESIROUS REPRE- 
/ SeNTAYTION Midland arta engineers, making 
Leoilers, accessories, all Kinds pressure and construc- 
uonal work.—Address, Pv0u6, The ingineer 
ilies. B 


D**s Al Ae mer (29), Mechanical Electrical, DE- 

5 CnMANGE, xperience in workshop, 

erer mg = d running of centra! station plant ; 4 years 

w.U., lay-out and details of modern central station 

and factory plant, pipe work, and genersi engineering. 
Address, Fv009, The Engineer Ofhee. rvouv Bb 


DESIRES 


Bleel 








7 NGINEER DRAUGHTSMAN, Age 27, 
4 APPOLINTMENY. General mechanical and con- 
suructional experience; 10 years at manufactory of 
well-known London firm. eennical or commercial post 
requirea.—Adadress, rvv05, ‘ne Mugineer Uitice. 
+9005 B 


JNGINEER WANTS EMPLOYMENT as Draughts- 

4 iien or on Executive Stall, Sound experience in 
jurnaces, Grying stoves~and foundry plant, steel cast- 
4 weidiess tuves, general anu hydraulic ma- 
and works iwy-out, works menagement.— 
P9008, Tne kngineer Omee, wuuSs B 





iugs ab 
eninery 
Audress, 


COMMERCIAL RECONSTRUCTIONS, 
LTD., 

1, POST OFFICE CHAMBERS, DERBY. 
Engineering undertakings reorganised by specialists. 
Non-paying concerns reconstructed. 
Active management where desirable. 

- Additional Capital in approved cases. 
The fullest in are invited and required. 





—) 











A ie PRO hk relat of LETTERS PATENTS 
ne ne “Exchange are No. /\, relating to 
impeoryngnte Setomatie hene xc ase 
Systems,’ toda 113, relating te ** Improvements in 
Automatie hone Exehange Systems,’’ No. 121,474, 
relating to“ ony in or relating to Electric 
for bh ystems,’’ No. 121,967, 
te y dD no a 
ery to -antomatic .. 


lin EER et 


ELF. 
0 
5570 # 





— tb - in 4 _——9 
a as nor end for Automa or 


ammreremete 


LICENCES to ia 
with a view 4 the 
Great Britai 
to 
M, E 





uiries be addressed 
FORAKTIEBOLAGET L, 
gatam 18, Stockholm 


MACHINERY, &., WANTED 





8-20 H.P. 
5593 ¥ 


ANTED. PORTABLE ENGINE, 


Export, 5593, The Engineer Office, 
Ww? EL&CTRIC CAPS 


RRP Sa Be A: 
serch dashes ras coos 





bet firs 


The Engineer O 





FANTED, Greenwood and Batley 24in. Stroke 
SHAPING oo. in good condit 

IBBOTSON BROTHERS and CO., Ltd., 

Works, Sheffield. 


FANTED, ONE or MORE 
PRESSES, about a, % 


Ghobe Bteel 
Pse90 


1000-Ton POWER 
stroke, 4in. adjust- 
ment table 4ft. 6in. by Sf should state 
maker's name, condition ms "oo machines, and 
where may be inspected. —Address, 5566, The Engi- 
neer Office. 5666 P 


AN ba 15-20-Cwt. STBAM 








D 
Ltd., 





by 6/8ft. dia. 
mountings, for 160 |b. 
te maker's name, an 


where same y 
Tneel. wed. Addins 3 Sah Tie ngineer Office. io Biot 
NV ACHINERY WANTED.—WANTED TO PUR- 
CHASE for cash t the follewing MACHINES, if in 
first-claas eondition 
No. Herbert PLAIN HORIZONTAL MILLING 


MACHEES. 
N 1 and 3 Herbert VERTICAL MILLING 
Cincinnati, 


UNIVERSAL PLAIN MILL&, 

Le Blond, a 

= a a7 Sharpe AUTOMATIOS, Nos. 00 G and 
0.2G 
BROACHING MACHINES. 
Barber-Coiman GRAS HOBBERS. 
Nos. 2 and 13 Herbert BAR LATHES. 
Address, 5558, The Engineer Office. 


ANCASHIRE BOILER, 20ft. 
approx., complete vi 
a 





Y 


and 


5558 F 


ROLLING MILLS, 
_ MACHINE TOOLS, 
- > > ‘ . 
RAADWAY) MATERIAL 4 
AND MISCELLANEOUS STORES, 
at the) ) 
dobiiurron DEPOT. 
The Material Includes :— 
ROLLING MILLS AND SPARES. 
8 Set Rolling Mille in two sets of 4 rolis, iéin, by 
18}in.. 17in. by 18tin., 15in. by 18in., driven by 
400 H.-P. slip ring motors, by Robertson and Co 


6 Set Rolling Mills in two sets of 3 rolls, 
eterybe-25in. and 18in. by 2lin., by Robe 


Sat eltine Mills, 


by 12in. 

Spare Rolls, 18in. by 20in., 17in. 
by 18in., 15in. by 18in., 15in. by 15in.. 
op te av 12in., 24in. by 30in., 20in. by 30in., 


* Sibticdriven Gear Wheels for 12in. Mill. 
Brass Bearings for 15in. to 24in. Mills. 
Gaaglias Boxes from 12in. to 24in. ditto 
uide Bars, Breaker Blocks, Wobblers for fin. 
to ‘Sain Mills, &c., and numerous other Spares. 


PLANT AND MACHINERY. 


7 Sete of MeDuf Mulfie Furnaces 
9 Sets of Annenting Furnaces. 
Ofueible Purnaces, by J. Wright, 250 Ib. capagity. 
Crucible Lip Axis Titing Furnaces, 18in. dia, by 
2ft. 6in., bevel and worm gearing, by J. Wright. 
Cast Iron Turntables for same. 
Heating Fyurpgaces (Greenhouse), by 


On: 

3 bebtrfukal Pumps.’ by Gwsnne and Co., Bin. 
inlet. 

4mm. Belt-driven Vertical Pumps, Siin. 
ram by ay stroke. 


ee ee amd Capping Pregses, 


daylight i. by 7tin 
14 H.P. Semi-portable Steam Engine, by Marshall. 
twip cylinder, 9¢in. dia. by f2in 


in 
son 
Rin. 


by 18in., in. 
12in. by 18in., 
Din. 


by Robertson and Co., 


Lancester and 


by Evans, 


Sons and 4eo., 
t . 

. @teamh Engine, cylinder 9in. 
oa. by l4in. stroke, with Portable Steam Boiler, by 


vey, Paxman. 
uilloting .Shearipg Machine, capacity 2in. by 


Bar Shearing Machine, blades i4in. hax. 
capacity, 3in. deep by —— wide. 
18in. Double-ended Shea by De Bergu 
achine. by De 
ic 


Sin. Bogan. cabecify — iat Pi hing 
2 > 
tri “iby sins Drea lackman. 


CRANES AND LIFTING APPLIANCES. 
$.Tee Electric Jib Crane, by Stothert and Pitt, 
Hy A > Morris Hand Bloek. 
3-Ton Overhead Runway. 

MACHINE TOOLS AND WOODWORKING 
MACHINERY. 


Vin. centré 8.8. and 8.C; Lathe. 
5éin. centre Capstan. 
1#in. Slotting Sead 

Buck and Hickm 
3018 Baw, 
24in. and 


iin. 
18in. 
Robinson 


Power Grindstone, 


=< Wilson and Sons. 


Saw Benches, by Pickles. 

Double-spindle Moulding Machine, 

and sens. 

ELECTRIC MOTORS AND ELECTRICAL 
MATERIAL. 


S-phase. 40 periods A.C. 
tin. te 10 H.-P. 


Twelve - Motors, 
from 5 to 60 
Four 110 votts D.C. Ditto, from 
1 D.C, es Ditto, 25 H.P. 
> 


ing Sete, i ’ 
a vauntonh fe, by ba Porn ag Blect deal 
nm 
4 


rometers. 
viigtone Hot Cupboards, Hot Pilates, Cookers, and 
B . Porcelain Codnéction#, Fases, Fuse 
Hotders, and . 
Coils, Bushes, Tumblers, Switches, 
Lamps, &e. 


Resigtance 
250 v 
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A Seven-Day Journal 


Railway Orders. 


SomE locomotive and rolling stock orders of con 
siderable interest and value have been placed in this 
country within the past few days. The North British 
Locomotive Company, Limited, of Glasgow, has been 
successful in its tender for ten locomotives, at 
£76,000, for the West Australian Railways. The 
Vulean Foundry Company, of Newton-le-Willows, 
has received an order for 4 heavy engines for 
an Indian 5ft. 6in. line. Orders for twenty-nine 
suburban trains, representing a total cost of £674,250, 
have been placed by the London and North-Eastern 
Railway. These orders have heen distributed among 
the Metropolitan and Midland Wagon companies, 
Clayton Wagons, Cravens, Hurst, Nelson, and Pickering 
and Co., Limited. The India Stores Department has 
pla ed an order for 810 wagons ; 600 of these wagons 
will be built at Birmingham and 25 in Scotland. The 
remaining 185 are to be built in Germany. 


War Materia: Sales. 


ACCORDING to a report made by Sir Howard Frank, 
chairman of the Disposal and Liquidation Commis- 
sion, the total value of the war material sold up to 
December 31st last year reached just under 330 
million pounds. During the financial year 1923-24 
some 23 millions were handed over by the Commission 
to the Treasury by way of the net sum realised by 
sales effected in the twelve months. 
would seem, have, in spite of the evidence of the 
shop windows, been made with a considerable eye 
to profits. On the whole of the transactions carried 
out, a net profit of about 78 million pounds is esti- 
mated to have been secured. Of that swn, approxi- 
mately 44 millions have been handed over to the 
Exchequer, the balance of 34 millions having been 
divided among the different Dominions in accordance 
with a profit-sharing scheme. 


The sales, it 


Southampton Floating Dock. 


On the morning of Thursday last, the 17th inst., 
the large floating dry dock constructed by Sir W. G. 
Armstrong, Whitworth and Co., Limited, for the 
Southern Railway Company, left the Tyne under 
charge of tugs for Southampton. Leaving the 
builder’s yard at seven o'clock in the morning in tow 
of ten steam tugs, the massive structure was skil- 
fully guided through the comparatively narrow 
channel of the Tyne, and by nine-thirty the Shields 
Bar was passed. Once in the open sea, the dock was 


towed by seven tugs. It was practically in sight 
of land throughout the whole trip. With the un- 
usually fine weather conditions which prevailed, 


Southampton was safely reached in four days, an 
average speed of 5} knots being maintained. 
dock has now been moored at the berth specially pre- 
pared for it. As designed, it has sufficient length and 
lifting power to dock either the Majestic or the 
Leviathan, the two largest vessels calling at the port, 
and, further, the design is such that the dock may be 
increased in length should future developments re- 
quire it. The new dock is 50ft. longer and 7Oit. 
wider than the Trafalgar graving dock at South- 
ampton. It was described in THe ENGINEER of 
October 20th, 1922, and again in the issue of Febru- 
ary 22nd last. 


A New Underground Route. 


Tue City and South London Railway has now 
been linked up with the Hampstead line by means of 
a new tube extending from Euston to Camden Town, 
a distance of 1 mile. Whilst the work was proceed- 


ing the northern section of the City and South London | 


tailway from Euston to Moorgate underwent entire 
reconstruction. On Easter Sunday, April 20th, a 
through service of trains was run between Hendon, 
Golder’s Green, Highgate and the City. Later in the 
year the remaining portion of the City and South 
London Railway from Moorgate to Clapham Common 
will be completed, and will be reopened for traffic. 
Most of the stations are being entirely rebuilt, and 
are being provided with escalators. It is expected 
that the further extension of the Hampstead line 
beyond Hendon to Edgware will be finished in July. 
Tenders are said to have been invited from several 
important engineering firms for the work of extending 
the City and South London Railway from Clapham 
Common to Morden. The work will involve a total 
expenditure of £5,000,000, and will take approxi- 
mately two years to complete. The new tube railway 
will be the means of opening up large tracts of 
country. 


Electricity Plant Extension. 


AN important test case relating to the extension 
of plant in an electric generating station, was re- 
cently settled in the Chancery Division, London. 
Representing the Electricity Commissioners, the 
Attorney-General said that the Ealing Corporation 
had extended its plant without obtaining the per- 


The | 


laid 
Case, 


mission of 
down in 


the Electricity Commissioners as 
| the Electricity Act of 1919. The 
| he said, was to be regarded as Important because 
}of the difficult position in which the Commisioners 
| would find themselves if authorities owning electricity 
undertakings were at liberty to alter the capacity 


| of their stations without consulting the Commissioners, | 


| whose duty it was to regulate the supply in different 
The corporation’s defence was that the plant 
had not really been extended, for although new plant 
had been installed it actually occupied less space than 
| that which had been removed. Mr. Justice 
held, however, that there had been an extension, and 
the declaration asked for by the Attorney- 
General. 


areas. 


made 


Belfast Shipyard Labour Conference. 


engineers’ demand 
took place at 
representatives 


InN connection with the local 


for increased wages a coaference 
Belfast on Thursday last 
of the Belfast shipbuilding firms and the Amalga 
mated Union. . The question at issue 
some length. We gather that the 
the shipbuilding firms were de- 
sirous of promoting, if at all possible, an 
settlement of the questions in dispute, and to this 
of the conference until April 
In the meanwhile an assurance 
was given that the boards of directors of the various 
undertakings consulted. and when the 
was resumed, it was hoped the 
firms’ representatives would be in a position to make 


bet ween 


Engineering 
was discussed at 
representatives of 
amicable 


end an adjournment 
30th was requested. 


would be 


conference again 


a definite proposal which might prove acceptable to | 


the men. 


The London Tube Subsidence. 


On November 27th last year, it will be recalled, an 
alarming, but fortunately nothing than an 
alarming, incident occurred on the City and South 
London Tube Railway near the Borough Station. 
The railway since August, 1922, had been in course 
of reconstruction, but a service of trains was being 
maintained during the day-time, the work on the 
tunnels being carried out at night. At about 5 p.m. 
on November 27th a train from Clapham Common, 
travelling at a speed of 15 miles an hour towards the 
Borough Station, struck boards projecting 
from the roof of the tunnel. It managed, however, 
to get clear of the spot before a subsidence, of which 
the projecting boards were the first sign, and which 
ultimately extended to the street above, occurred at 
the..point. Lieut.-Colonel Mount’s report to the 
Ministry of Transport, dealing with the mishap was 
published on Tuesday. The subsidence, 
Mount’s opinion, was caused by the combined effects 
of ** insufficient cover of homogeneous clay under the 
water-bearing gravel, the 
water and the vibration caused by passing trains.” 
The actual collapse in the centre of the roof he regards 
| as being possibly the result of ** inadequate thickness 
| and insufficient bearing of the poling boards to with- 


more 


consequent presence of 


stand the excessive pressure.” 


Empire Exhibition Honours. 


On the occasion of the opening of the British Empire 
Exhibition, his Majesty the King intimated his inten- 
tion of conferring a Peerage of the United Kingdom on 
Sir James Stevenson, chairman of the Standing Com- 
mittee of the Exhibition, and to appoint as Knight 
Commanders of the Civil Division of the Order of the 
British Empire, Mr. J. W. Simpson, the principal 
| architect, and Mr. E. O. Williams, the principal 
|engineer. Sir James Stevenson was intimately con- 
|nected with the Ministry of Munitions during the 
war and after the Armistice served his country 
voluntarily in a variety of capacities connected with 
demobilisation, reconstruction, civil aviation and the 
regulation of rubber production. Mr. Simpson is a 
| Fellow and a Past-president of the Royal Institute of 
British Architects, and has designed many important 
public buildings and memorials. Mr. Williams is a 
civil engineer who has largely specialised in reinforced 
concrete work. He is an Associate of the Institution 
of Naval Architects and an Associate Fellow of the 
Royal Aeronautical Society. He has been connected 
as an engineer with the construction of the Bush 
Terminal Building, Aldwych, London, and of the 
Phoenix Works and Wharves at Port Talbot. The 
first concrete ship designed during the war was built 
under his supervision. 





The White Star Liner Homeric. 


THE White Star:liner Homeric, which has recently 
been converted from coal to oil burning, left the 
Belfast yard of Harland and Wolff, Limited, on 
Saturday last and arrived in Southampton on Monday 
morning. She is scheduled to take up her New York 
sailings on the 30th of the month. A feature of the 
extensive overhauling and reconditioning work which 
has been so successfully carried out was the original 
|lack of information concerning the construction 
}of the ship, which was one of the vessels handed 
over by Germany by way of reparations. It was, 
| therefore, necessary to obtain particulars during 
| her stay in port between voyages, and this preliminary 
| work was done last season, so that a considerable 
} amount of the necessary materia] required for recon- 


Romer | 


in Colonel | 


struction might be prepared beforehand. 
thirty-seven tanks built in 
earrying in all some 5050 tons of fuel oil. The oil 
burning system is of the latest pattern, special facili 
ties being provided for rapid bunkering. With a 
view to reducing the viscosity of the fuel oil during 
the cold seasons on the North Atlantic route, steam 
| heating coils are provided in each oi] fuel bunker. 
An oil separator of patented design deals with the 
oily-ballast water. Now that the Homeric has been 
converted to oil burning, it may be expected that 
the more steady steaming which should be realised 
will tend to improve her speed records. Opportunity 
has been taken to improve and re-arrange parts of 
the passenger accommodation, so that the Homeric 
is now, without doubt, one of the best equipped 
and furnished vessels in the Atlantic service. 


Altogether, 


separate have been 


Canadian Helium. 


British 
interest 


DURING the well known, the 
and American Governments took an active 
in the discovery and exploitation of sources of the 
gas helium with the object of employing it in place 
of hydrogen in airships. In the United States a 
fairly satisfactory source was found in the natural 


war, as 1s 


gases from oil wells, and processes were devised 
whereby the small content of helium contained in 
these gases could be isolated and stored for use. 


To-day, the quantity available is sufficient to supply 

| the gas required by the airship Shenandoah, which 
vessel has given on several OCCASIONS a good account 
of herself on helium. An investigation of the British 
Empire's helium undertaken it 
1915, and it was found that natural gas from tho 
Bow Island field, Alberta, was the richest 
available with one-third of 1 per cent. content. 
Within the past twelve months the Canadian Depart- 
ment of Mines has been making another survey of 
the Dominion’s helium resources and has been collect - 
ling and analysing samples of natural gas. Natural 
gas has been found only in Alberta and Ontario. 
Several of the Ontario gases show a helium content 
of a little less than one-third of 1 per cent. The 
Alberta gases, however, would seem to offer the best 
chance of commercial development. A new source 
40 miles south of Bow Island has given 15 million 
cubic feet of natural gas per day with a helium content 
of 0.2 per cent. The Department estimates that the 
Alberta gas might be made to yield about 15 million 
cubic feet of helium per year. 


resources If was 


source 


The Shipyard Dispute. 


the 
operations on 


FoLttowine the decision of Southampton 
shipyard workers to 
dition that a conference with the employers was 
held immediately to secure uniformity between 
the Southampton and London rates of wages, the 
Federation of Shipbuilding and Engineering Trades 
j}met on Wednesday of last week and concurred 
in the proposals which its representatives had made 
ito the strikers. Subsequently the executive of 
the Federation net the employers with the objects 
of reporting the proceedings and of endeavouring 
to arrange the desired conference. The employers 
}expressed their willingness to meet in conference 
|in London as soon as the men had resumed work, 
| but they declined to express beforehand any opinion 
|on the men’s clabms. It was urged upon the South- 
|ampton workers that they should restart on the 
| following day, Thursday, in order that the lock- 
| out withdrawn at once, and so 
| permit the immediate re-employment of their fellows 
| at those yards in Scotland and elsewhere which do 


resume con- 


| 
| 


notices might be 


not observe the Easter holiday. The general body 
of the Southampton strikers, however, could not 
see their way clear to do so without holding yet 
another mass meeting. The members of the Trans- 
port and General Workers’ Union, however, resumed 
| their work on Friday, and as a result the lock-out 
| notices against the members of this union in other 
parts of the country were immediately withdrawn. 
| The rest of the strikers resumed work on Wednesday 
and on that day the general lock-out notices were 
withdrawn. 


The Gas Referees’ Reports. 


THE quarterly reports issued by the Gas Referees 
under the Gas Regulation Act of 1920, giving the 
results of the testings carried out on the gas supplied 
by the six companies in the London area during 
the first three months of this year, have been received 
| since our last They reveal the fact that all 
| the companies are now working much more closely 
to their prescribed calorific values than they were a 
short time ago. The Gas Light and Coke Company 
has always succeeded in doing justice to itself in 
this respect, and on this occasion has cut things 
}to a still finer margin, its prescribed value being 
| 500 B.Th.U. per cubic foot and its average realised 
value 500.7. All the other companies show average 
realised values which exceed the prescribed values 
| by five, or just under five, units per cubic foot. 
The South Suburban Company, which some months 
ago was particularly generous in supplying its con- 
sumers with a richer gas than it was allowed to charge 
for, is now working with an excess richness of little 
} more than I per cent. 


issue. 


| 
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The British Empire Exhibition. 


INTRODUCTION. 

LN opening this series of articles on the engineering 
exhibits at Wembley it seems desirable to say a few 
words by way of introduction. We have as yet only 
& vague conception of the amount of material to be 
covered, but already we know well enough that to 
do justice to it all is quite out of the question. 
Several big volumes were required to hold the official 
account of the more notable machines, appliances 
and material at the Great Exhibition of °51. It 
only necessary to think of the enormous develop- 
ments that have taken place since that time to appre- 
ciate the space that we should have to devote to the 
Exhibition did we attempt to cover completely even 


no more than those sections in which we are directly 
The alternative would be to describe 
only what is new or exceptional. But that would be 
to do scant justice to engineering manufacturers. 
By far the greater bulk of the exhibits are familiar 
to us, yet not to mention them, not to illustrate and 
describe them, would give readers of our articles a 
false impression of the contents of the Exhibition 
and would rob British engineers of that help in their 
industry which it is our pleasure and privilege to give 
We shall therefore in these articles wander 
over the exhibits, giving to some more attention than 
to others, but throughout seeking to set before 
our readers such a picture of the Exhibition that they 
may gain a just idea, not only of its contents, but of 
the proud position occupied by engineering in the 
Empire. 

A little later, when the Exhibition has settled down 
to its routine, we shall endeavour to take some of the 
exhibits in classified groups, but for a week or two 
that course is not practicable. For one thing, it has 
been physically impossible to examine more than a 
few of the stands, and, following our usual practice, 
we prefer to write from personal knowledge than from 
descriptions supplied to us by manufacturers; for 
another, at the time of a visit just before the Easter 
holidays many of the stands were incomplete and 
others were swathed in canvas, whilst the oppor- 
tunity to get more than a general impression after the 
opening on Wednesday was out of the question. In 
a week or two the exhibitors will get down to business, 
and it may then be possible to give up the random 
arrangement that has been followed in the article 
we present to-day and adopt a more logical plan. 


interested. 


them. 


Tur PALACE OF ENGINEERING. 

The building in which the engineering exhibits are 
housed is an immense structure of ferro-concrete and 
glass. Its exterior is very reserved, not to say austere, 
and its interior has no architectural charms beyond 
those associated with spaciousness. It is a little 
irregular in plan, with a maximum length of 950ft. 
and @ maximum width of 725ft. It is divided into 
eleven longitudinal bays, of which five, occupying 
the central portion of the area, are 75ft. wide, whilst 
the others are 50ft. wide. There are no galleries and 
the height to the lower members of the roof prin- 
cipals of the big bays is about 41}ft. Railway tracks 
of standard gauge run the whole length of the five 
75ft. bays, which are also served by 25-ton overhead 
cranes. The railway tracks are laid in permanent 
channels, which are now boarded over. Owing to this 
excellent arrangement heavy machinery was got into 
position with quite surprising quickness, and when the 
time comes will be removed with equal ease. 

The floor area of this great hall measures nearly 
15 acres and is occupied by two sections, one of which 
was organised by the British Engineers’ Association and 
the other by the British Electrical and Allied Manu- 
facturers’ Association. The latter includes all exhibits 
by electrical firms and the former all those by firms 
engaged in all kinds of mechanical engineering and 

In this section four hundred 
firms are represented on 278 stands in an area of 
nearly 255,000 square feet, whilst the B.E.A.M.A. 
section covers about two hundred firms on 170 stands 
and oceupies about 130,000 square feet. 
furthermore, an important section devoted to motor 
cars and land transport generally. 


shipbuilding. over 


There is, 


CONGRESSES. 


In connection with the Exhibition a number of 
congresses and technical meetings will be held, many 
of which will be of direct interest to engineers. 
Amongst them we may mention four meetings of the 
sritish Engineers’ Association, the first on May 21at ; 
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the World Power Conference, June 30th to July 12th ; 
a congress of the Institute of Mining and Metallurgy, 
June 3rd to 6th; a meeting of the Institution of 
Automobile Engineers, June 23rd, of the Institution 
of Municipal and County Engineers, on June 28th ; 
of the Institution of Mechanical Engineers, on July 
8th and 9th ; of the Incorporated Municipal Electrical 
Association, on September 17th; and of the Insti- 
tute of Transport, on September 19th. The World 
Power Congress will probably be the most important 
of these conferences, as it is understood that repre- 
sentatives from all parts of the Empire as well as from 
foreign countries will collect for it. The meetings 
will be held in the Conference Hall, which adjoins the 
Palace of Industry. 


BROADCASTING ARRANGEMENTS. 


For broadcasting the King’s speech to the audi- 
torium of the Stadium the Western Electric Company’s 
public address system was used. The King spoke into 
a transmitter suspended from the roof of the Royal 
pavilion, and the weak speech currents were led 
through shielded leads to amplifiers in a control room. 
The amplified currents were led out to the receiver pro- 
jectors, which were carefully arranged in the pavilion 
roof to deliver the sound to the huge audience in the 
Stadium. The transmission of speech without dis- 
tortion entails the picking up by the transmitter and 
amplification and reproduction by the receivers of 
all frequencies from 200 to 6000 with uniform effi- 
ciency. These figures represent extremely exacting 
conditions, as it is very difficult to make telephone 
apparatus operate over so wide a range with as little 
distortion as is given by the valves. It is, however, 
permissible to have variations in the intensity of 
reproduction at different frequencies, provided thet 
the total variation is not more than that produced by 
10 miles of standard cable. The diagram Fig. 3 shows 
on the left the transmitters, the output current from 
which is taken to a switching panel, where means are 
provided for cutting in the various transmitters. 
From this panel the transmitter currents are taken 
to the transmitter or speech input amplifier, which 
amplifies them to a power level suitable for input to 
the power amplifier. The output from the power 
amplifier is taken through a panel where switches and 
a@ multi-step auto-transformer are provided for the 
regulation of several projector circuits. Above this 
panel is a volume indicator designed to register the 
volume output to the projectors. 

The transmitter which 


18 


employed— see 


1. 


of uniform width, so that they may be assembled 
on two vertical angle iron racks. The No. 8a speech 
input amplifier, shown in Fig. 4, is a three-valye 
three-stage apparatus having two potentiometers t, 
provide adjustment. The filaments of the valves are 
supplied from a 12-volt storage battery, while the 
plate circuits are fed from a 350-volt direct-current 
supply. The correct grid potentials are obtained by 
utilising the drop over a resistance in the filament 
circuits of the first two valves, whilst for the third 
valve small dry cells are used for proving the grid 
potential. The No. 10a amplifier—see Fig. 5 
a four-valve apparatus supplying one stage of am))li- 
fication, the valves being connected by a paralle| 
“push-pull” system. The plate circuits are supplied 
with direct current at a pressure of 750 volts, and a 
12-volt storage battery supplies the filament current. 


“Twa Enqecen” 


FIG. 2—DETAIL OF 


Some device is necessary to give the operator contro 
of the volume delivered by each projector or group 
of projectors, and the equipment designed for the 
work is mounted on a panel constructed to conform 
with the other panels. It consists of an auto-trans- 
former connected across the output of the amplifie: 
with eleven taps connected to the contacts of eight 
dial switches. Seven of the dials control projecto: 
circuits on each of which one or more projectors may 
be grouped, and the eighth dial is reserved for con- 
trolling the operator’s monitoring projector in the 
control room. Each dial is provided with a key for 
opening the circuit, and a master key is also provided 
for cutting off all of the projectors simultaneously. 














FIG. 1—THE 
Figs. 1 and 2—consists of a heavy steel ring sup- 
porting a tightly stretched duralumin diaphragm 
less than ?/,999in. thick. On each side of the diaphragm 
is a small chamber containing carbon of special 
quality. This arrangement enables the asymmetric 
distortion, inherent in carbon transmitters, to be 
eliminated by a process of neutralisation. On one 
side of the diaphragm a flat plate, with suitable 
perforations, is arranged close to the diaphragm in 
order to obtain high air damping. To guard the 
transmitter against vibration it is suspended by means 
of spiral springs inside a wire cage housing. 
speaker is at a distance of 5ft. from the transmitter 
the power output is about 10-* watts. The amplifiers 
used in the address system installed at Wembley 


are the Western Electric Company’s No. 8a and No. | 


10a types, and the equipments are mounted in panels 


When the | 


| The volume indicator consists of a valve detector 
| bridged across the output terminals of the power 
amplifier, and the rectified current is taken to 4 
sensitive direct-current meter of the moving coil 
type, the degree of deflection of this meter measuring 
| the output from the power amplifier. The power 1s 
taken from the control panel to the projectors, each 
consisting of a loud-speaking receiver and a distri- 
| buting horn. The receiver is designed to carry 
| several watts without distortion and operates on the 
| balanced armature principle. A light spring-supported 
iron armature is mounted between the poles of 4 
permanent magnet and passes through the centre 0! 
the coils which carry the voice currents. One end 0! 
the armature is attached to a light connecting link 
which is fixed to the centre of an impregnated clot! 
diaphragm which is corrugated to permit vibrations 
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of large amplitude. The receiver is provided with a 
metal cover and a cast iron case for protection. 

lo meet the various conditions under which the 
public address system is used three types of horns 
have been designed. For projecting sound to great 
distances a tapering wooden horn 10}ft. long and 
having @ rectangular cross section is employed, the 
being braced to prevent lateral vibrations. 
Large projectors of this type have been fitted up in the 
roof of the Royal pavilion for covering the huge area 
Wembley Stadium. For smaller installations 


spies 
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in which the work connected with the experiment 
was carried out. 


GENERAL ENGINEERING EXHIBITS. 
MirRRLEES, BickerTon AND Day, LIMITED. 

A notable exhibit of oil engines at Wembley is 
that shown on the stand of Mirrlees, Bickerton and 
Day, Limited, of Stockport. With a view to making 
an appeal not only to engineers who have specialised 
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FIG. 3--ARRANGEMENT OF PUBLIC ADDRESS SYSTEM 
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IN THE STADIUM 


a smaller type of fibre horn of the straight cone pattern , in internal combustion engine work, but also to other 


and flaring open end is employed. 
it will be realised that it is absolutely 
design each part of the equipment for distortionless 


essential to 


reproduction of the wide band of frequencies to be | 


dealt with. The enormous magnification makes this 
very essential, and from the above description it will 
be seen how this problem has been met and success- 
fully solved. In order that owners of receiving sets 
in various parts of the United Kingdom might hear 
the King and the Prince of Wales speak, the British 


| engineers and visitors who may be desirous of obtain- 


ing a knowledge of the working of oil engines, special 
care has been taken to present the exhibits in an 
attractive manner. Thus each engine shown has 
certain parts cut in sectional form, which enable the 


| working principle and the details of construction to 


be seen and studied. Further than this, arrangements 
have been provided whereby the engines are rotated 
slowly by an electric motor with a friction pinion 
engaging with a surface of the fly-wheel. This special 
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be enumerated as follows. A three-cylinder standard 
type 150 brake horse-power Mirrlees Diesel engine ; 
a new 40 brake horse-power Mirrlees-Simplex engine ; 
and parts of a Mirrlees-Nobel engine designed for 
1000 brake horse-power. In addition, the firm is 
showing two of its 34 brake horse-power petrol- 
paraffin engines, one connected to a lighting set and 
the other driving an air compressor. A number of 
engine details and several examples of the new Mirr- 
lees mechanical lubricator are also exhibited. 

The engine, which we illustrate in Fig. 6, repre- 
sents one of the firm’s standard 150 brake horse-power 
engines, a type of prime mover which has achieved 
well-deserved success, both at home and abroad. 
From the view given it may be noted that the top 
part of No. 1 eylinder—that furthest away from the 
fly-wheel—has been cut away to show the construc- 
tion of the uppermost part of the cylinder casing, 
the cylinder cover and the valve casings. This par- 
ticular part is perhaps more clearly illustrated in 
Fig. 7. In Fig. 8 we show two views of the sectioned 
fuel pump. The sound, yet quite simple construction 
of this important part of the engine will be appreciated, 
as will also the facility with which access to the valves 
and other parts is given, which greatly eases the task 
of inspection and keeping the valves in order. While 
many improvements have from time to time been 
made in various constructional details, particular 
mention may be made of a new patented fuel valve 
shown for the first time, which dispenses with the 
need for fuel valve packing. The new valve would 
thus appear entirely to remove one of the objections 
sometimes raised in connection with Diesel engines, 
namely, careless packing or tightening down, 
which may cause the fuel valve to stick, and by so 
doing permit fuel to enter the cylinder before its proper 
time, causing pre-ignition and cylinder pressures 
considerably higher than those occurring during normal 
working. The diagrammatic drawing—Fig. 9 
will serve to indicate the main features of this new 
fuel valve. It has the merit of being simple in con- 
struction and may, we learn, be applied to al] existing 
engines. Referring to Fig. 9, it will be noted that the 
new “ packingless *’ fuel or needle valve consists of 
two main parts, an upper part A and alower B. These 
are joined together by means of a double ball and 
socket joint C. The provision of this joint removes 
the necessity for the absolute alignment of the upper 
part of the valve with the lower; hence should it 
happen that one of the bolts D securing the fuel valve 
casing is unequally screwed down, tilting the upper 
casing and causing a slight error of alignment, this 
error will not affect in any way the proper working 
of the fuel valve. 














FIG. 4—SPEECH INPUT AMPLIFIER 


Broadcasting Company made suitable arrangements 
for receiving the speech, and after amplification for 
transmitting it through a wire to the Strand, whence 
it was by the customary means radiated from Marconi 
House. ' 

The transmission proved entirely successful, and 
“reat credit is due to the Western Electric Company 
and the British Broadcasting Company for the way 


turning gear will be seen in the illustrations repro- 
duced in Figs. 6 and 12. We may perhaps comment 
on the very careful and excellent way in which the 
sectioning of the various parts has been carried out. 
The illustrations accompanying this article show some 
of the more important details, and it would appear 
that all the engines shown are worthy of close study. 

Briefly the outstanding features of the exhibit may 





FIG. 5-POWER AMPLIFIER 


At the top of the upper fuel valve casing a valve 
face F resting on a lower seating will be noted. It is 
this face which prevents air leakage past the fuel 
valve. When the valve face is in position on its seating 
the lower end of the fuel valve also rests on its conical 
seat above the flame plate. To ensure accurate seating 
a slight amount of play is allowed between the top and 
bottom face of the fuel valve spindle, and furthermore 
H 
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a spring is provided between the two parts of the 
valve stem. 

When the valve lever lifts the fuel valve spindle 
the top valve face F already referred to is raised from 
its seating and any air leakage then depends on the 
quality of the fit of the fuel valve spindle in its bush. 
The lifting period constitutes, however, only a frac- 
tional part of each stroke, and the makers inform us 


very small sizes of engine air compressors are required 
for supplying the air for starting mechanical injection 
engines. 

Messrs. Mirrlees, Bickerton and Day claim that the 
injection of the fuel oil into the cylinder by means of 
compressed air, not only has the advantage of having 
been proved highly satisfactory for over twenty-five 
years, but that it is still the best system of fuel injec- 














FIG. 6—150 B.H.P. DIESEL ENGINE 


that any leakage past the spindle which may occur 
during these very short intervals of time is quite 
negligible. From the description we have given it 
will be appreciated that the new design of fuel valve 
not only removes the necessity for packing, but it also 
obviates the need for an extremely accurate align- 
ment of the upper part of the fuel valve casing with 
the lower part. 

The illustration Fig. 11 depicts an air compressor 


MIRRLEES, BICKERTON AND DAY 


tion, for with it no adjustment of pulverisers is 
required even for wide variations in quality of fuel 
oil, complete freedom from .smoke at all loads is 
secured, and the working pressures in the cylinders are 
much lower than in cold-starting engines which use 
solid or mechanical injection. With air injection the 
pressure in the cylinder of a Mirrlees engine, even at 
full load, does not exceed 480 Ib., whereas with solid 
or mechanical injection the pressures in the cylinders 


described eliminates this difficulty, and with its 
adoption there should be no chance of high cylinder 
pressures caused by fuel valve sticking or holding up, 

We may also call attention to the method of lubri. 
cating the engine cylinders. In the past most Diese) 
engines and even other types of oil engines have been 
fitted with a cylinder lubricating system in which one 
pump supplied oil under pressure to several points 
on each cylinder. The experience of the makers of 
Mirrlees engine has shown that such a system does 
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FIG. 9-—-FUEL VALVE 


not definitely ensure a proper supply of oil being given 
to each point of the cylinder. They have therefore 
adopted a special form of forced feed lubricator which 
is connected to each individual point on the cylinder. 

Turning to the lower part of the engine cylinder, 
we also noted that the cylinder is sectioned so that 
its construction and the method of fixing the liner is 
clearly seen. The piston is also shown in section, and 
in connection with this part an interesting and new 
feature of design may be pointed out We show in 
Fig. 10 a drawing of an ordinary type of piston with 
the gudgeon pin fixed in the piston in the ordinary 

















. 7-CYLINDER COVER 


sectioned in the manner we have previously described. 
It is fitted with silent disc valves and its general 
construction, it will be noted, is simple in character. 
The air compressor is an important unit which must 
be built for reliable service over prolonged periods. 
When comparing Diesel engines using air injection 
with similar engines working with mechanical injec- 
tion the fact must not be overlooked that except for 


FIG. 8—-FUEL 


frequently exceed 600 lb. Consequently, for a cylinder 
of any given dimension using solid injection, the 
working parts should be larger and stronger than for 
a Diesel engine. 

It has in the past been claimed that higher pressures 
than 480 lb. may from time to time oc¢ur in a Diesel 
engine cylinder owing to the sticking up of a fuel valve. | 
The new type of packingless fuel valve we have just 


PUMP 


way, and alongside it the new Mirrlees piston with a 
floating piston pin. Comparing the two drawings it 
will clearly be seen that the new construction offers 
important advantages. These may be summarised 
as follows :—The bearing surfaces of the connectinz- 
rod top end are substantially increased and the bearing 
pressures are consequently lower. The way in which 


' the gudgeon pin is supported also greatly reduce: 
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the bending stresses in the pin, which are, we are 
informed, almost completely eliminated. Another 
advantage is that with a floating pin any tendency 
of the pin to wear oval is done away with. Even more 
important than this there is no possibility of the piston 





is also sectioned to show the working parts and is 
furnished with slow-moving turning gear so that the 
cycle of operations may bo studied. On the side 
shown in Fig. 12 part of the cylinder casing wall has 
been removed, uncovering the exhaust ports and out- 
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FIG. 10-OLD AND WEW TYPE DIESEL ENGINE PISTONS 


becoming distorted from the heating of the pin or of 
it being forced out of position. The gudgeon pin is, 
moreover, very easily removed from the piston, since 
it is only kept in place by light retaining plates. 

So far we have dealt with Mirrlees engines of 














FIG. 11—AIR COMPRESSOR 


standard design, but the 40 brake horse-power 
Mirrlees-Simplex engine marks a welcome step in a 
new direction, and will, we believe, be the centre of 
much interest. The illustration we show in Fig. 12 
gives a general view taken from the exhaust side. 
Like the engine already described, this exhibit 





lets. This section also shows parts of the scavenging 
chamber, the cooling water spaces and the cylinder 
liner. On the far side of the engine a similar sectioned 
portion of the cylinder casing reveals the air inlet 
passages, whilst a piece cut out of the column allows 
the crosshead to be seen. A further opening in the 


but both the underside of the piston and the scavenge 
air chamber itself are completely isolated from the 
main crank chamber, a crosshead form of construction 
being employed. The sectional view we reproduce 
in Fig. 13 clearly shows the construction of the main 
parts. By separating the scavenge air chamber from 
the main crank case copious lubrication of all the 
bearings, including the guide bearing at the top of the 
connecting-rod, is permitted. The design used should 
prevent any lubricating oil being carried by the 
scavenge air from the crank casing into the cylinder, 
and furthermore, no splashing of the cylinder walls 
with lubricating oil can take place. Carbonisation 
of the piston and cylinder head spaces is, we learn, 
reduced to the absolute minimum. 

A further advantage of the crosshead construction 
is that it prevents any deleterious matter from the 
cylinder contaminating the lubricating oi] on the 
crank chamber, with the result that this oil remains 
quite clean and can be used over and over again for 
a long period. 

From an inspection of the drawing we show, it 
will be recognised that the general design of the engine 
closely follows that which, owing to its proved reli- 
ability, has now become practically standard for high- 
speed steam engine practice. In fact, the only differ- 
ence would appear to be that the oil engine cylinder 
replaces the steam cylinder. The Mirrlees Company 
has employed the crosshead system with forced lubri- 
cation on its large engines for a considerable period, 
and the experience gained in this direction has been 
applied to the Simplex design. 

Some detailed particulars of the fuel pump and 
governor gear may now be given. The fuel pump is 
driven by means of an €xcentric on the crank shaft, 
while the pump casing is bolted direct to the crank 
chamber, so that the lever operating the pump, 
also the excentric, are in the closed chamber and are 
properly lubricated. A separate fuel pump unit is 
used for each cylinder, so that the multiple-cylinder 
engines will have a number of identical units, thus 
minimising the spare parts required. Water injection 
is used and by means of wedges, whose position is 
adjusted by the governor, the quantity of water 
injected into the cylinder is regulated to suit the load, 
and, in addition, the time at which the injection com- 
mences is automatically adjusted, for the makers’ 
experience has shown that by suitably varying the 
time of the commencement of the injection, power at 
all loads, from no load to overload, can be satisfac 
torily developed without recourse to any form of 
artificial heating. 

The wedge device used in the Mirrlees-Simplex 
engine enables any desired adjustment in the timing 
of the injection to be adopted by simply modifying 
the contour of the wedge. A considerable amount of 
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FIG.’ 12-40 B.H.P. TWO-CYCLE MIRRLEES-SIMPLEX ENGINE 


splash guard allows the crank chamber to be inspected 
and exposes the forced lubrication pump and the 
governor. 

A most important feature of this engine is the 
absence of crank case compression, which is so often 
used with two-cycle engines of the hot-bulb type. In 
the Mirrlees-Simplex engine the underside of the main 
piston serves as the piston of the scavenge air pump, 


experimental work has been done, we learn, in order 
to arrive at the best wedge contour, namely, at the 
best time to begin the injection of the oil. The results 
of this experimental work have been embodied, we 
' are informed, in the engine. The governor is of the 
| normal centrifugal type and is arranged to give close 
speed regulation for driving alternators and othe 
‘steady running machines, 
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Reference has already been made to the special 
mechanical system of cylinder lubrication used on the 
150 brake horse-power engine. A similar system is 
employed on the Simplex engine, a separate lubricator 
being attached to each lubricating point. An examina- 
tion of the engine goes to show that accessibility has 
evidently received very full consideration. Thus, 
when the cylinder cover is removed, the intermediate 
cover screws eased back, and the bottom end bolts of 
the connecting-rod taken out, the piston unit com- 
plete with piston-road, crosshead and connecting- 
rod can be lifted out. 

In order to take out the piston it is only necessary 
to knock out the piston-rod cotter and remove the 
cylinder cover, after which the piston itself can 
be lifted clear of the cylinder. We are impressed by 
the general simplicity of the design, and the crosshead 
construction should certainly prove very advantageous 
for arduous service conditions. 

It was.announced some time ago that Mirrlees, 
Bickerton and Day, Limited, had acquired the rights 
to use the patents and designs of the Russian Nobel 
Company. It may be recalled that this firm of Russian 
engineers began to manufacture Diesel engines about 
twenty-six years ago, shortly after the first Mirrlees 
engine was built. Nobel engines have achieved con- 
siderable success for both 
and particular progress has been made with large 
marine engines of the two-cycle type. It was not 
found practicable to exhibit a complete 1000 brake 
horse-power unit of the Mirrlees-Nobel type, but some 
interesting portions of one of these engines are dis- 
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FIG. 13--SECTION THROUGH MIRRLEES-SIMPLEX ENGINE 


played. The parts shown include a cylinder cover, 
a piston, and the upper part of a cylinder, all of which 
have been carefully sectioned so that their construction 
is readily seen. In particular we may call attention 
to the patented arrangement for improving the cooling 
of the top of the cylinder and the piston water cooling 
arrangements. 

Brief mention may be made of the two 3} brake 
horse-power petrol paraffin engines exhibited on the 
stand. These engines also have interesting and 
original features of design, and we hope to refer to 
them in detail later. From what has been said it will 
be readily appreciated that the display of Mirrlees 
engines is in every way worthy of the leading position 
which the firm maintains among British oil engine 
builders. 


Norts Bririsa Dieser Encrvne WoRKS, 
LIMITED. 


On the stand which is devoted to the various pro- 
ducts of Swan, Hunter and Wigham Richardson, 
Limited, and its associated companies, there is to be 
seen & marine oil engine model of outstanding interest. 
We refer to the eighth-scale model of the new sliding 
cylinder double-acting two-cycle engine, which has 
recently undergone successful bench tests in the 
North British Diesel Engine Works at Whiteinch, 
Glasgow. This engine, which was designed under the 
Maclagan patents, embodies quite new features, and 
the design is one which not only goes to reduce size 
and weight, but which overcomes heat difficulties, 
and by adopting the two-stroke double-acting cycle 
reduces considerably the idle period of the engine 


marine and land work, | 


and consisted of a two-cylinder unit designed for an 
output of 240 brake horse-power and coupled direct 
to an electric generator. For some time this new engine 
was used as a lighting auxiliary on board ship and 
considerable running experience of a satisfactory 
nature was obtained. Last year the first large engine 
from which the model shown in Fig. 14 was made was 
constructed. 

It is a three-cylinder unit designed to develop 2000 
brake horse-power when running at a speed of 200 
revolutions per minute. The cylinders are 24}in. 
bore with a piston stroke of 44in. In order to show 
more clearly the working principle the forward cylinder 
has been cut in section and the relative movement of 
the piston and the cylinder cover is shown. The 
model is so arranged that it can be rotated slowly by 
an electric motor of }. horse-power. Elsewhere in 
to-day’s issue we give sectional drawings of the 
original engine and also a general view of the engine 
on the test bed. The engine now approaching com- 
pletion will be shortly installed in a single-screw ship, 
the Swanley, built for Harris and Dixon, Limited, 
London, by Barclay, Curle and Co., Limited, Glasgow. 
The vessel is of the shelter-deck cargo type with the fol- 


a@ paper tube about the size of an ordinary sporting 
cartridge. It is filled with a chemically prepared 
tinder and is slipped into a holder, which, in turn, ; 
screwed into the vaporiser as soon as the tinder 
lighted by means of an ordinary match. The heat 
developed is sufficient to start the first explosion, an 
is maintained for two or three minutes, when t},. 
vaporiser will have become sufficiently warm to ke. » 
the engine running. 

For engines above 18 horse-power, having tw. 
cylinders, compressed air is used for starting, and 
distributed to the cylinders by means of a rotary 
valve driven off the crank shaft by a chain. It is on! 
necessary for the attendant to open an air cock t., 
start the engine, and there is no fear of the pressur 
being exhausted before the engine gets under way 

The oiling system has been slightly altered, and 
now supplied from a mechanical lubricator operat: 
by the fluctuation of the pressure in the crank chan 
ber. A small cylinder, communicating with the cran| 
case, contains a piston, which, by means of a ratche: 
motion, drives the cam shaft of the lubricator pump. 
The whole mechanism is fitted inside the oil contain: 
and is consequently thoroughly lubricated. Oi! 
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parts. The first engine of this type was built in 1922 














FIG. 14—MODEL OF 


lowing dimensions :—Length, 410ft.; breadth, 55ft. 3in.; 
draught, 25ft. 4in. Her displacement at load draught 
is 12,560 tons and she is designed for a sea speed of 
10} knots at this draught. In addition to the model 
we illustrate, another interesting model, that of 
the vessel Swanley, and various constructional parts 
of North British Diesel engines are shown on the 
stand. 


Perrers Liwitrep, YEOVIL. 


The general design of the two-stroke oil engines 
manufactured by Petters Limited have been dealt 
with so exhaustively in THe ENGINEER that it is 
unnecessary to enlarge upon them here, but one or 
two refinements recently introduced are noteworthy. 

These innovations chiefly concern the “S” or 
surface ignition type of engine, of which there are a 
dozen on the stand, ranging from 6 up to 42 horse- 
power. There are also, however, a number of “ M” 
type engines, with magneto ignition, in sizes from 1} 
horse-power upwards. 

The cold starter now fitted on the *S” type 
engines is a great advance on the old system of heat- 
ing the bulb by means of a blow lamp, and comprises 


SLIDING CYLINDER ENGINE—-NORTH BRITISH DIESEL 


forced to the cylinder, and it is also injected int: 
the gudgeon pin bearing, and to a banjo on the cran| 
web. Qil from the banjo is driven by centrifugal fore 
up @ hole in the crank pin, and thus lubricates t!\ 
connecting-rod big end. The main crank shat! 
bearings are ring oiled. 


Yarrow anv Co. (1922), Limrrep. 


In an article published in Tae Encineer of Jun: 
15th, 1923, we described the evolution of the Varro. 
land type of water-tube boiler, and gave an account ©! 
the first large Yarrow water-tube boiler which wa- 
installed at the Dunston power station of the New 
castle-upon-Tyne Electric Light Company, Limited. 
The success of this boiler has resulted in @ series 0! 
recent orders for boilers of a similar type, among 
which we may perhaps mention those recently com 
pleted at Brighton Corporation electricity works 
and at Gravesend power station ; while another boile: 
installation was recently started up at Londonderry 
and a series of very large boilers are rapidly approach 
ing completion at the Barking super-power station 0! 
the County of London Electric Supply Company, 
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Limited. Industrial firms have not been behind 


the Yarrow design of boiler, and several important 











models, is the well-known 
the electric lighting undertakings in the adoption of | draught river steamer. One example shows a shallow- | excellent results are obtained with a stern paddle 


draught vessel 210ft. long with a 33ft. beam, and a 











FIG. 15-LAND TYPE BOILER-—YARROW AND CO. 


installations in Scotland, England and abroad are 
completed or already in hand. It may be stated in 
passing that Yarrow boilers are being made for a 
large Dutch power station by a firm in Holland which 
are licencees of Yarrow and Co., Limited. Taking 
these facts into consideration, it is fitting that Messrs. 
Yarrow’s exhibit at Wembley should include a large- 
=cale mM del of the Yarrow land boiler, a view of w hich 
we reproduce in Fig. 15. This model represents 
a boiler similar in design to those we have referred to, 
and it is constructed to a scale of one-third full size, 
and its height from the ground is over 14ft. Out- 
standing features are the Yarrow patented super- 
heater and the patented air heater. It will be seen 
that the front casing of the boiler is removed so that 
the design and the construction of the different parts 
of the boiler may be more easily seen. 

In the illustration, Fig. 16, a front view is given 
of the latest type of Yarrow marine boiler, adapted 
for oil fuel burning, which is shown in model form. 
The actual design is for a boiler capable of generating 
steam for a 12,000 shaft horse-power turbine installa- 
tion. The drawing we reproduce shows in detail the 
doors and controls for the oil-burning gear. An exhibit 
of historical interest is the original Yarrow boiler, 
which was built in 1887, and on which the larger 
portion of the early experimental work was carried 
out. It is noteworthy that already up to the present 
year Yarrow boilers, representing over 25,000,000 
horse-power, have been built or are now in course of 
construction. 

Among many models which are shown on Messrs. 
Yarrow’s stand we may perhaps single out for mention 
two of outstanding interest, which are shown in the 
two remaining illustrations, Figs. 17 and 18. 
One of them is a representation of the series of river 
gunboats which took such an active part in the opera- 
tions in Mesopotamia during the recent war. The 
boat illustrated is 250ft. long with a breadth of 36ft. 
Altogether, twelve gunboats of this class were built 
and also sixteen of a smaller type, which were designed 
and constructed by Yarrow and Co.; the larger boats 
were designed by the firm and were built under 
supervision. Although the illustration shows a gun 
boat, the type is equally applicable for cargo o1 
passenger steamer work. The other illustration 
represents the H.M.S. Tyrian, which has the reputa 
tion of being the fastest destroyer in the world. Ii 
was designed and built at Secotstoun and attained 
the remarkable speed of 40 knots. 

Among other models we noted one of the Cutty 
Spark, a high-speed turbine-driven yacht having 
torpedo boat destroyer lines, which was specially 
built to the order of Mr. Henry Keswick, of Dumfries. 
‘team is supplied to the turbines of this yacht by 
two oil-fired Yarrow boilers, and the machinery 
is designed to maintain a sea speed of 21 knots. The 
Cutty Spark is well appointed, and has already made 
several long voyages, including a world trip. The 
firm also shows a Yarrow-type motor yacht, 129ft. 
long by 20ft. beam, which is designed for propulsion 
by either steam or internal combustion engines. 
Another type of vessel which is illustrated by three 
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draught of 5ft., which is propelled by serews working 


in tunnels. 
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patented automatic flap. 
one of many supplied for use 


The tunnels are fitted with the Yarrow 


16—-MARINE TYPE BOILER -YARROW AND CO. 


of the Mosquito and the Herald, river craft which, 
on account of their simplicity, lend themselves 
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18--H.M. DESTROYER TYRIAN--YARROW AND CO. 


vessel referred to is | admirably to conditions where only unskilled o1 
| native labour is available. A model_is also shown of a 
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Yarrow-type shallow-draught steamer of 75ft. in 
length, of which a large number of similar ships have 


been built for use in different parts of the world. 


Norts Brirish Locomotive Co. Lrp. 

Several interesting locomotives are to be seen at the 
Exhibition, but the most remarkable is certainly the 
huge geared turbine condensing locomotive which is 
being shown by the North British Locomotive Com- 
pany, and of which we give several views on page 446. 
It has been constructed under the Reid-MacLeod 
patents, and consists of two compound bogies, each 
of which has a four-wheeled truck and four driving 
wheels. These bogies carry long girder frames on 
which are mounted the boiler, water tanks, condenser, 
coal bunkers, &c., whilst the turbines themselves are 
mounted on the bogies, the low-pressure turbine on 
the leading, and the high-pressure turbine on the 
trailing bogie. These turbines are placed longitu- 
dinally and drive through mechanically gearing. 

The boiler is of the standard locomotive type ; it 
is fitted with a superheater, and, since the ordinary 
steam blast is not available, with a forced draught 
equipment. The condenser is of the air-cooled evapo- 
rative type designed to maintain a high vacuum when 
the engine is working at full power. It is placed at 
the leading end of the locomotive, so that it may 
receive a full supply of air, but a turbine-driven fan 
is used to augment the air supply. This fan is placed 
between the driver's cab and the condenser. A water 
spray provided by a rotary pump keeps the tubes 
moistened. The air pump is of the steam ejector, 
intereooler type, and is so arranged that it will main- 
tain a vacuum in the condenser when the locomotive 
is not in operation. The condensate is extracted by a 
rotary pump in conjunction with the boiler feed pump, 
and passes through the air pump intercooler on its 
way to the hot well. The steam from the auxiliaries 
is condensed by the feed water. The auxiliary 
turbines are controlled automatically. 

Oil is supplied under pressure to all bearings and 
rotating parts by an independent pump in a con- 
tinuous cooled and cloud system. 

Our illustrations show (1) a side view of the engine ; 

2) a diagonal view from the front or condenser end ; 

(3) interior view of cab, driver’s end, in the centre of 
which can be seen the condenser fan with its turbine ; 
and (4) interior view of the cab, fireman’s end, in 
which are seen, under the window, the lubrication and 
water spray arrangements for condenser auxiliaries, 
and in the centre the forced draught arrangement. 
On the right-hand side the forced lubrication pump 
for the turbines and gears is seen. We hope to be 
able to give further particulars of this notable engine 
and other exhibits of the North British Locomotive 
Company at a later date. 


ELECTRICAL ENGINEERING EXHIBITS. 


Electrical engineering is very well represented. 
Besides an excellent collection of heavy machinery 
and switehgear in the Palace of Engineering and 


section there is an artistically designed house at which 
visitors may inspect all the electrical domestic 
appliances that are now available, whilst at the south 
end of the section there is the bureau and rendezvous, 
where electrical undertakings are represented. In 
the rendezvous people interested in electricity can 
obtain information concerning various electrical 


undertakings, and facilities are provided for writing, 
&e. 

The Association also has eight large open stands, 
the four principal corners being covered by raised 


placed at the disposal of the Committee for the 
period of the exhibition by members of the British 
Electrical Manufacturers’ Association, who, of course. 
have also been put to heavy expense in connection 
with their independent exhibits. Never before has 
the electrical industry made such an attempt io 
popularise electricity, and it is to be hoped that the 
effort will meet with adequate reward. In acd! 

tion to the main electrical development section , 
small space has been taken in the grounds nea; 
H.M. Government building, and this space is devot «| 











FIG. 20—ELECTRICALLY DRIVEN CONVEYOR—GENERAL ELECTRIC 


kiosks, in which various electrical operations are 
carried out by attendants who work in front of suit- 
able backgrounds and under powerful spot lighting. 
The open stands are occupied by a full range of 
domestic, small industrial, business, and other elec- 
trical appliances. The funds necessary for this impor- 
tant electrical display have been provided by various 
company and municipal electricity supply under- 
takings, and associations representing other sections 
ot the electrical iridustry have also given material 
assistance. The lighting has been carried out under 








FIG. 19-5000 K.W. TURBO-ALTERNATOR—GENERAL ELECTRIC COMPANY 


power-house there are many domestic exhibits 
which should appeal to the general public. The 
Electrical Development Association is taking a very 
active part in the exhibition, and has acquired a 
space of no less than 10,000 square feet, which are 
occupied by ten structures. The northern corners of 
the two main buildings of the Exhibition are the first 
display points to be reached by the public using the 
principal entrances, and the Electrical Development 
Association occupies one of these corners, which is 
served by two entrances. At the north end of this 


the auspices and with the help of the Electric Lamp 
Manufacturers’ Association. The extensive cable 
and wiring system required in connection with the 
electrical exhibits of the Association has been pro- 
vided by the Cable Makers’ Association, which is 
exhibiting modern wiring systems. The complicated 
tasks of carrying out all the work to the requirements 
of the Electric Supply Committee in centrol of the 
section was undertaken by the Electrical Contractors’ 
Association, whilst the apparatus needed, which 
represents many thousands of pounds, has been 


COMPANY 


to a display of electrical farm appliances and machines 
and appliances for general agricultural work. 


GENERAL Exectrric Company, LiMrrep. 


The section of the General Electric Company's 
stand which is devoted to heavy engineering displays 
plant and apparatus relating to generation, tran 
mission, and the application of electricity. Heavy 
electrical engineering is also represented by conveyo: 
plant—see Fig. 20—and a model electric winding 
engine, which serves to illustrate the work carrie 
out at the Fraser and Chalmers’ works of the General 
Electric Company. Perhaps the most important 
exhibit is the 5000-kilowatt turbo-alternator set 
shown in Fig. 19. For obvious reasons this set cannot 
be shown in actual operation, but it is to be seen slow]; 
revolving, a section of the casing being removed in 
order that visitors may see the wheels and blading. 
The turbine is a Fraser and Chalmers’ high-pressure 
machine designed to run at a speed of 3000 revolutions 
per minute. Two step-down transformers and a 
rotary converter are to be used in conjunction 
with this set, the largest transformer having an out 
put of 550 kilovolt-ampéres, the voltage on the higl- 
tension side being 3000 and that on the low-tension 
side 340. The other transformer is designed for an 
output of 100 kilovolt-ampéres and is intended to 
work on a 440/220-volt network. Both these tran- 
formers are of the General Electric Company's core 
type, the windings being immersed in oil and sel! 
cooled. The rotary converter, which is rated at 500) 
kilowatts and a pressure of 440/500 volts, runs at a 
speed of 1000 revolutions per minute, the voltage 
being controlled by reactances. A self-synchronising 
panel enables this machine to be started up in a 
very simple manner, only three operations being 
necessary on the part of the attendant. 

Power-house switchgear is represented on this stan«| 
by a three-panel truck type switchboard which contro!s 
the three-phase incoming supply from the Exhibition 
at a pressure of 3300 volts, the high-tension side of the 
550-kilovolt-ampére rotary converter transformer, 
and the high-tension side of the 100 kilovolt-ampére 
transformer. ‘The low-tension side of this transforme! 
is provided with tappings to supply the 440/220-volt 
power and lighting circuits. There is also a direct- 
current slate flat-back switchboard for controlling 
the incoming 440/220-volt supply, the outgoing supp!y 
to the main distribution board, and the direct-current 
side of the 500-kilowatt rotary converter. 

In addition, there is a 33,000-volt steel work feeder 
cubicle fitted with an oil circuit breaker with a max!- 
mum short circuit breaking capacity of 350,000 
kilovolt-ampéres. Other heavy engineering exhibits 
of the General Electric Company consist of a trans- 
mission line with the necessary control and protective 
apparatus and motor and control gear for industr ial 
purposes. ‘The transmission line is connected to 4 
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45,000-volt outdoor type circuit breaker, which is of 
similar design to those which the company has 
supplied to the Victorian Railways. The protective 
gear associated with the line is constructed in aecord- 
ance With the Isenthal patents. A 45 horse-power 
slip ring motor exhibited by this company has been 
«pecially designed for colliery work and is controlled 
by an oil-immersed draw-out mining pillar. Another 
motor shown has been designed for service in a steel 
works. It is a 75 horse-power live roll motor, designed 
for a 440-volt, 40-cycle supply, and it runs at a speed 
of 465 revolutions per minute. It is controlled by a 


| 











FiG. 21--OIL CIRCUIT BREAKER-—B.T.H. CO. 


starter of the contactor type with a reversing panel, 
operated by a separate master controller, The motor 
is totally enclosed in a stout cast steel frame which is 
designed so that the top half can be removed for 
inspection purposes. In order that rapid acceleration, 
retardation and reversal may be obtained the arma- 
ture has been made small, and it therefore has small 
inertia. 

There is also a } horse-power textile loom motor 
which is wound for a 220-volt, 50-cycle supply, and 
designed to run at a speed of 720 revolutions per 




















FiG. 22—SWITCHGEAR UNIT | 


minute. This motor, which is mounted on the end of | controller. This cam-operated motor controller 
a woollen loom, is of the totally enclosed type. For | gives a definite sequence of contactor operation and 


66in. in diameter, which is on view, is capable of raising 
a solid block of metal weighing about 20 tons. 


A. REYROLLE AND Co., LimIreb. 


The exhibits of A. Reyrolle and Co., Limited, of 
Hebburn-on-Tyne, are designed to indicate to visitors 
the need for adopting the metal-clad switchgear. 
The most important exhibit is a switch panel as used 
in many of the largest power stations in this country 
for controlling generators. The panel is claimed to be 
the largest of its kind, and it has been designed with a 
view to providing a high degree of safety. As is 
well known, in switches of this kind all the conductors 
are enclosed in a metal sheath, which is filled with 
insulating compound. At the same time all the parts 
which may require inspection are accessible. Each 
panel is built up in the form of a complete three- 
phase unit with a separate metallic enclosure for the 
conductors. The main circuit breakers are oil- 





line breakers and the cam shaft, when closing the 
contactors of the first step, but the succeeding posi- 
tions of the cam shaft and the closing of the con- 
tactors are controlled indirectly by the master con- 
troller through a current limit relay. As each section 
of resistance is cut out of circuit an increased current 
passes through the motor and the series coil of the 
current limit relay. If this current is sufficient to 
open the relay contacts, the progression of the cam 
shaft is arrested until the current falls to a pre 
determined value, and in this manner the automatic 
current-limiting feature of the apparatus is secured 
When a car will not accelerate at the current for 
which the notching or current relay is set, the motor- 
man moves the handle of the master controller to the 
by-pass point. This operation is rep2ated for succeed- 
ing notches and by this means the motor controller 
may be notched up and held on any desired point, 
as in the case of a non-automatic equipment. The 














FIG. 23-—-1500-VOLT D.C. CONTROL GEAR--B.T.H. CO. 


immersed, and they are contained in strong cylindrical 
tanks made of boiler plate. The mcoming and out- 
going conductors are connected through isolating 
switches, and owing to the provision of an interlock- 
ing system, it is impossible for anyone to gain access 
to any conductor that is carrying current. As the 
whole of the framework is earthed it is impossible for 
anyone to receive a shock. The switch has proved 
under actual working conditions to be suitable for 
continuous service at a pressure of 33,000 volts. 

Other Reyrolle exhibits consist of various forms of 
power-house and sub-station switchgear and electrical 
apparatus for use in mines and for general industrial 
and domestic service. 


Brrrish THomson-Hovuston Company, Lirrep. 


In addition to the power-house plant which we 
described a few weeks ago, the British Thomson- 
Houston Company is ¢ xhibiting @ considerable 
amount of electrical plant and apparatus in the Palace 
of Engineering. It is impossible to do justice to all 


line breakers, reverser and contactors are actuated by 
air pressure controlled by magnet valves. The line 
breakers and reverser are provided with individual 
magnet valves and air cylinders, whilst a single- 
cylinder air engine with a double piston and two 
valves is used for the operation of all the contactors, 
which are actuated by cams mounted on a shaft, 
operated by a rack and pinion. Air is admitted to 
or exhausted from the air cylinder by means of 
magnet valves, which are controlled by the master 
controller. Directly connected to the cam shaft is a 
small control drum which makes contact with several 
small fingers mounted on a block of insulation, and 
by means of this drum the position of the cam shaft, 
corresponding’ to the train wires energised by the 
master controller, is determined. 

The reverser compartment at one end of the motor 
controller contains an air-operated reversing drum, 
which is moved to the forward or reverse position 
by energising the proper valve magnet through a 
train wire, running from the reverse drum of the 











FIG. 24—SOLENOID-OPERATED CONTACTOR CONTROL GEAR -B.T.H. CO. 


the company’s exhibits in the space at our disposal, 
and we shall deal mainly with one or two of the 
traction exhibits and switchgear. The two examples 


of contactor control equipment shown in Figs. 23 
and 24 are for the control of 1500-volt motors 

on multiple-unit trains. On each motor car there is 
|a motor controller and a master controller. The 


former handles the current for the motors, whilst 
the latter merely governs the operation of the motor 


the control of this motor a special loom starting switch | interlocks on the individual contactors are eliminated. 
is provided. It is of the ironclad triple-pole quick- | Other advantages are that the electric control circuits 
break pattern, the entire mechanism being enclosed | are simple, the contactor arc chutes are assembled 


in a steel case. Several motors of special and stan- 


master controller. These valve magnet circuits are 
electrically interlocked with the line breakers, so 
that the drum cannot be moved unless the line breaker 
is open and the line breaker cannot be closed unless 
the drum is either in the full forward or reverse 
position. The line breaker consists of two contactors 
connected in parallel. Current for all the motors 


| passes through these contactors and they open every 


time the master controller is brought to the “ off” 
position. Each controller is closed independently 
against a heavy spring by means of an air cylinder 
controlled by a magnet valve. The reason for making 
the line breaker operate independently of the cam- 
operated contactors is to produce an additional 


in a single group which swings downwards and | link in the chain of protective drums, which are em 


dard designs are also shown, including single-phase | exposes all the contactor parts, the contactors, | bodied in this system of control. The line breaker 
traction motors as built for the Brighton Railway. | reverser, relays, &c., are assembled in a single box, | open every time the master controller is turned to the 
“off” position, and the motor current is broken by 


The hoist and magnet section of the General Electric | and the whole apparatus is light. Through the train 
Company’s works is also represented. A lifting magnet wires a master controller directly operates the reverser, 








the line breaker before the cam shaft has barely 
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started to turn. At times of overload, the breakers 
are opened automatically by the overload relay, and 
cannot be reset until the master controller is brought 
to the “off” position, and the overload relay is re- 
set by the control and reset switch. 

The air operating the pistons for closing the line 
breakers is controlled by solenoids which open and 
close air valves, a small push button being provided 
on top of each valve for testing the closing of the line 
breakers without control current or main current. 
If the air pressure, control current, or both fail, the 
line breakers immediately open. The current limiting 
or notching relay controls the rate of the automatic 
notching of the motor controller, and it has three 
shunt coils, which are known as lifting, holding, and 
by-pass coils. If the current rises too rapidly the 
control circuit is opened and the notching operating 
ceases until the current drops to a predetermined 
value. The relay is designed to work in conjunction 
with the rotation of the motor controller cam shaft 
and control drum, so that when the circuits have been 
made for advancing the controller one notch that 
condition is maintained until the motor controller has 


on to it, another definite advance of the controller 
may be made, and so on. This by-pass point on the 
master controller is useful for testing out the action 
of the controller notch by notch when the current 
supply to the motor circuits is off. The overload relay 
has an inverse time characteristic and consists prin- 
cipally of a main circuit series coil with its tripping 
and interlocking mechanism, together with a shunt 
re-set coil. The air gap can be accurately adjusted to 


|ensure the immediate tripping of the line breakers 


when the current exceeds thesafe predetermined value. 
The air for operating the contactors, as well as for 
braking, sanding, whistling, &c., is obtained from a 
B.T.H. motor-driven centre-gear air compressor, 
as shown in Fig. 26. The cylinders, crank chamber, 
and all the bearings are in one casting. Positive and 
permanent alignment of all parts is assured, and 
vibration and noise are reduced to a minimum owing 
to the gear wheel being mounted on the centre of the 
crank shaft, between the cranks. The control equip- 
ments described are supplied for operation on a line 
pressure of 600, 1200, or 1500 volts. Railway and 
tramway motors are also exhibited by the British 
Thomson - Houston Com- 

pany. Another of the 





company’s traction § ex- 
hibits is a trolley omni- 
bus equipment. There is 
also an automatic sub- 
station, which is arranged 
for fully automatic opera- 
tion, the rotary converter 


vessel. The moving contact bridge is of the inverted 
U type and consists of a pair of lin. drawn brass rods 
for breaking the are and a pair of laminated brush or 
V type eontacts for carrying the main current. The 
brush contacts break before and make after the arc 
contact rods and are so designed that they give a 
wiping action on the cover of the oil vessels. The 
initial make and final break take place between t\y 
tapered ends of the rods, and bell-mouthed socket 
formed of segments which are held together by spring 
in the bottom of the oil vessels. By this means even 
contact pressure is obtained, and compensation j 
made for wear on rods and contacts. Further, the 
are is not ruptured on the working contact surfac: 
The illustration Fig. 21 shows a single-phase unit f 
one of these oil circuit breakers. 

Compound filled truck type switchgear is also « 
view, and the illustration Fig. 25 shows aswitch of t} 
type with a directly operated circuit breaker for ci: 
cuits working at pressures up to 11,000 volts. T! 
company’s industrial and mining type switchgear 
see Fig. 22—-is particularly suitable for use in dam, 
and exposed positions and embodies new features. | 
is constructed on the unit principle so that a comple: 
switchboard can be built up of any number of uni: 
of different capacities, and is arranged for pedesta 
or wall mounting. 

For the model colliery in the grounds the Briti 
Thomson-Houston Company has supplied the elect: 
winding equipment, which consists of a 500 hors 
power 3300-volt three-phase 50-cycle induction mot: 
which is connected to a winding drum, 10ft. in d 











FIG. 25—TRUCK TYPE 


SWITCHGEAR 

















FIG. 26—-MOTOR-DRIVEN COMPRESSOR 


definitely advanced a full notch, notwithstanding the 
fact that the increase of current through the motors 


may operate the series coil of the relay and so prevent | 


further subsequent advance of the controller. The 
rotation of the controller drum, which is directly 
connected to the cam shaft, alters the connections 


notch by notch, so that the necessary circuits are | 
to advance | 


established to permit the controller 
another notch if the values of current permit this 
being safely accomplished. 


If, however, the conditions necessitate notching | 
| . . . . 
| which has been made in design during recent years. 


up the controller at a current value higher than that 
predetermined for normal automatic acceleration, 
the master controller handle may be moved to the 
by-pass position. 
neutralising the effort of the series coil to open the 
control advance circuit, so that the controller may be 
deliberately notched up in spite of the fact that the 
series coil may have been endeavouring to prevent 
further notching, but more than one notch may be 
obtained for one movement of the controller handle 
on to the by-pass position. If the controller handle 
be moved from the by-pass position and is then moved 


This movement has the effect of | 


FIG. 27 


being started by a drop in the direct-current 
voltage due to increased load. The equipment 
includes a 500-kilowatt, 550-volt, compound wound 
rotary converter provided with end-play and over- 
speed devices, and it operates from the 3300-volt, 
three-phase, 50-cycle supply. The company’s high 
and low-tension switchgear and two automatic re- 
closing direct-current feeders are associated with this 
exhibit. 

Switchgear exhibits occupy a large section of the 
stand and demonstrate the very great progress 


In addition to a 110,000-volt oil circuit breaker there 
are other oil circuit breakers designed for a wide range 
of voltages and rupturing capacities and to meet the 
varied requirements existing under practical operating 
conditions. The illustration Fig. 27 shows a breaker 


| similar to many which have been installed in large 
| power-houses and important sub-stations, and it is 


designed for 15,000-volt service. Two 10in. diameter 
seamless steel oil vessels or “ explosion pots” lined 
with insulating material are provided on each phase, 
so that each of the two breaks takes place in a separate 





OIL CIRCUIT BREAKER—B.T.H. CO. 


meter, through double helical reduction gearing 
The mechanical parts of the winder were supplied b) 
Markham and Co., of Chesterfield. The shaft ha 
been sunk by the Mining Association of Great Britain 
to a depth of 30ft., so that underground mining con 
ditions may be demonstrated to the public. Visitor- 
can be lowered into the workings by the electri: 
winder, which is similar to that used at many collieric~ 
in Great Britain and abroad. The motor whicl) 
drives the winder runs at a maximum speed of 47() 
revolutions per minute in either direction, and to 
bring about the rapid acceleration, deceleration and 
reversal, the British Thomson-Houston Company 
switchgear has been designed on somewhat special 
lines. The stator connections are made and reversed 
by means of special high-tension air-break contacto: 
gear, and mechanical and electrical interlocks are 
provided between the two sections of the gear, 80 
that it is impossible for one to close before the com 
plete rupture of the arc at the tips of the other. 
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Water Power Resources of Canada. 


‘HERE has recently been completed in the Dominion 
Water Power Branch of the Department of the 
Interior, Ottawa, an interesting analysis of the water 
power resources of Canada, developed and un- 
developed, as at February Ist, 1924. It includes 
special sections deaking- with current progress in 
development, utilisation of developed water power 
and on the use of water power in the pulp and paper 
and central electric station industries, together with 
much other data of general interest. We append 
below @ general summary of the document. 

With an increase during the year 1923 of over 
a quarter of a million horse-power the total capacity 
of the hydro-electric installation of Canada has 
now reached a total of 3,227,414 horse-power, while 
the growing demand for power is demonstrated 
by the numerous large developments being rapidly 
pushed to completion. These new developments 
are not confined to any ‘particular section of the 
country, but extend from coast to coast, and are 
designed to serve practically every community 
where a demand for power exists. 

While complete data regarding Canada’s water 
power resources are not yet available a great mass 
of reasonably accurate, as well as a considerable 
amount of specific data, are now filed in the records 
of the Dominion Water Power Branch of the Depart- 
ment of the Interior. During the past four years 
all existing stream flow and power data available 
from Federal, Provincial and private sources have 
been systematically collated, re-analysed and co- 
ordinated with a view to preparing revised estimates 
of available power based on uniform methods of 
computation and arrangement. 


Basis OF COMPUTATION. 


The figures for undeveloped water power given 
in the accompanying table are based upon rapids, 
falls, and power sites, of which the actual existent 
fall or the head possible of concentration are de- 
finitely established or, at least, well authenticated. 
Many rapids and falls of greater or lesser power 
capacity are scattered on rivers and streams from 
coast to coast which are not as yet recorded, and 
which will only become available for tabulation 
as more detailed survey work is undertaken and 
completed. This is particularly true in the relatively 
unexplored northern districts. Nor is any con- 
sideration given to the power concentrations which 
are feasible on rivers and streams of gradual gradient, 
where economic heads may be created by the con- 
struction of power dams, excepting only at such 
points as definite studies have been carried out 
and the results made matters of record. In brief, 
the figures hereunder are based on definite rapids, 
falls and power sites, and may be said to represent 
the minimum water power possibilities of the 
Dominion. 

The power estimates have been calculated on 
the basis of 24-hour power at 80 per cent. efficiency 
for conditions of “ordinary minimum flow” and 
‘ordinary six months’ flow.” The “ ordinary mini- 
mum flow ”’ is based on the averages of the minimum 
flow for the lowest two consecutive seven-day periods 
in each year, over the period for which records are 
available. The ordinary “six months’ flow” is 
based upon the continuous power indicated by the 
flow of the stream for six months in the year. The 
actual method used to determine this flow is to arra 
the months of each year according to the day of 
the lowest flow in each. The lowest of the six high 
months is taken as the basic month. The average 
flow of the lowest seven consecutive days in this 
month determines the maximum for that year. 
The average of such maximum figures for all years 
in the period for which data are available is the 
estimated maximum used in the calculation. 

This estimated maximum development is based 
upon the assumption that it is good commercial 
practice to develop wheel installation up to an 
amount, the continued operation of which can be 
assured during six months of the year, on the assump- 
tion that the deficiency in power during the re- 
mainder of the year can be profitably provided 
from storage or by the installation of fuel power 
plants as auxiliaries. The correctness or other- 
wise of this assumption for any particular site can 
only be definitely settled by careful consideration 
of all circumstances and conditions pertinent to 
its development. The method, however, enables 
& fairly satisfactory overall estimate of the maximum 
hydraulic power available as distinctive from the 
estimated ordinary minimum power available to be 
lade. 


AVAILABLE AND DEVELOPED TOTALS. 


The known available water power in Canada, 
from: all sources, and within the limitations out- 
lined, is 18,265,000 horse-power; for conditions 
of ordinary minimum flow and 32,076,000 horse- 
power under a flow estimated for maximum develop- 
nent, é.e., dependable for at least 6 months of the 
year. It is believed that these are conservative_ 
estimates, since an analysis of the water-power 


which complete data are available as to turbine 
installation and satisfactory information as to 
stream flow, gives an average machine installation 
30 per cent. greater than the six-month flow maximum 
power. Applying this, the figures quoted above, 
therefore, indicate that the present recorded water- 
power resources of the Dominion will permit of a 
turbine installation of 41,700,000 horse-power. 

The total installation to date in water-wheels 
and turbines through the Dominion is 3,227,414 
horse-power. In other words, the present turbine 
installation represents only 8 per cent. of the re- 
corded water-power resources. 


CURRENT PROGRESs. 


In British Columbia the East. Kootenay Power 

Company is constructing a 15,000 horse-power 
central electric station, the Granby Consolidated 
Mining, Smelting and Power Company and the 
Pacific Mills, Limited, have added 5000 horse-power 
and 6300 horse-power respectively to their present 
mining and pulp and paper installations, while 
the British Columbia Electric Railway Company 
is preparing to install a 25,000 horse-power unit in 
its Stave Falls Station. The Manitoba Power 
Company has installed two units of 28,000. horse- 
power each in its new power house at Great Falls, 
Manitoba, and expects to add a third similar unit 
this year. The City of Winnipeg also intends adding 
3 units totalling 20,700 horse-power to its Point du 
Bois Station. The Hydro-Electric Power Commis- 
sion of Ontario installed 130,600 horse-power during 
1923, bringing its total installation to 746,029 horse- 
power, and expects to have an additional 147,000 
horse-power in place before the end of 1924. Power 
for the mining district of Northern Ontario has been 
augmented by over 9000 horse-power, a 4000 horse - 
power development being completed by the Lower 
Sturgeon Power Company, and a similar station 
by the Great Northern Power Company, while 
additional power has been provided in existing 
stations. Before the end of 1924 an additional 
45,000 horse-power is expected to be available 
from the Quinze River development of the Northern 
Canada Power Company and the Abitibi River 
development of the Hollinger Consolidated Gold 
Mines, Limited. In Quebec there were installed 
in various central stations some 30,000 horse-power 
during 1923, and construction work already under 
way provides for an additional 385,000 by the end of 
1924, 280,000 horse-power of which will be in the 
great power stations of the Quebee Development 
Company on the Saguenay River and of the St. 
Maurice Power Company at La Gabelle. The year 
1923 has seen substantial additions to existing central 
electric stations in the Maritime Provinces with 
further additions promised for 1924. 
In summarising the above figures it may be pointed 
out that,while the total addition to Canada’s hydraulic 
installation during the year 1923 amounted to 
255,000 horse-power, there are at the present time 
actually in process of construction or in active 
prospect further hydraulic developments amounting 
to more than 900,000 horse-power. 


UTILISATION OF DEVELOPED WATER Power. 


The 3,227,414 horse-power at present installed 
may be classified as follows :— 


(a) 2,411,701 horse-power in central stations 
for general distribution for all purposes ; 

(b) 497,620 horse-power installed in pulp and 
paper mills, not including 228,755 horse-power 
purchased by pulp and paper companies from 
central stations ; and 

(c) 318,093 horse-power installed in industries 
other than central stations and pulp and paper 
mills, 


The total installation for the Dominion averages 
353 horse-power per thousand population, a figure 
which places Canada third in the per capita utilisa- 
tion of water power among the countries of the 
world, Norway and Switzerland only having a higher 
per capita utilisation. 


Water Power IN THE CENTRAL Station INpustRY. 


Throughout the Dominion there are at present 
282 hydro-electric central stations with an installed 
turbine capacity of 2,411,701 horse-power or a 
generator installation of 1,815,604 kV.A., of which 
totals 1,644,071 horse-power is installed in com- 
mercial or privately-owned stations, while 767,630 
horse-power is installed in municipal or publicly- 
owned stations. The units vary in size from 10 
horse-power to the 55,000 horse-power turbines 
recently installed in the Queenston development 
of the Ontario Hydro-Electric Power Commission. 
The turbine units in the industry average 3682 
horse-power, while the average installation of the 
central stations is 8552 horse-power. 


Water Power IN THE Pup AND Paper LypustTRyY. 
Water power is operating 121 pulp and paper mills 
in Canada, 726,375. horse-power being employed. 
Of this total, 497,620 horse-power is actually in- 
stalled in connection with the mills and 228,755 
horse-power is purchased from hydro-electric central 
stations. The innovation of the electric drive 
is having marked and favourable influence on pulp 


possible the centralised operation of fewer and 
larger mills receiving. power from seyeral power 
sites, together with the further advantage of uniform 
speed and better control, in grinding, thus lessening 
costs of operation, construction and shipping. Of 
the 497,620 horse-power actually installed in pulp 
and paper mills 210,053 horse-power is used in the 
electric drive, besides which there is 228,755 horse- 
power of hydro-electric energy purchased from 
central stations, bringing the total horse-power 
employed in the electric drive up to 438,808. 

Quebec and Ontario possess the largest natural 
pulp-wood areas in Canada, and they lead in pulp 
and paper production with 368,352 horse-power 
utilised in this industry in Quebec and 271,14 
horse-power in Ontario; other producing provinces 
are British Columbia, 55,140 horse-power; New 
Brunswick, 14,378 horse-power ; and Nova Scotia, 
17,331 horse-power; total installation for pulp 
and paper mills, 726,375 horse-power. 


Past anp Fururne Growrs i UTILISATION OF 
Water PowrEr. 


The growth of water-power developments in 
Canada has been striking. Total installed horse- 
power has grown from 975,000 to 3,227,000 since 
1910, central station installation from 605,000 
to 2,411,701 horse-power, and pulp and paper in- 
stallation from 191,000 to 498,000 horse-power. 
Should the rate of installation since 1910 be maintained 
at its present rate there will be installed in 1925, 
4,000,000 horse-power ; in 1930, 5,000,000 horse- 
power; in 1935, 6,000,000 horse-power; and in 
1940, 7,000,000 horse-power. These growth figures 
are considered conservative as the rate of growth 
since 1920 has been considerably in excess of the 
rate over the whole period from 1910. Available 
reserves are more than ample to take care of these 
future demands, as outlined, for a long time to come. 

The water power now developed in Canada repre- 
sents an investment of over 687,000,000 dollars. 
In 1940, should the rate of growth in installation 
during the past fifteen years be continued, this 
investment will have grown to over 1,500,000,000 
dollars. The present development represents an 
annual equivalent of 29,000,000 tons of coal which, 
valued at 10 dollars per ton, represents 290,000,000 
dollars. In the year 1940 these annual figures will, 
with the foregoing assumption, have become 
63,000,000 tons and 630,000,000 dollars. These 
figures are striking evidence of the outstanding 
importance and necessity of an intelligent adminis- 
trative policy governing the development of the 
Dominion’s water-power resources. 


Available and Developed Water Power in Canada. 


Available 24-hour power 
at 80 per cent. efficiency. 











Province. — Turbine 
At ordinary Atordinary  installa- 
min. flow: six months’ tion ; 
horse-power. flow: horse- horse- 
power. power. 
1 2 3 4 
British Columbia 1,931,142 5,103,460 355,517 
Alberta wt 475,281 1,137,505 33,067 
Saskatchewan .. 513,481 1,087,756 ~- 
Manitoba .. 3,270,491 5,769,444 162,025 
Ontario .. 4,950,300 6,808,190 , 1,445,480 
Quebec m8 6,915,244 11,640,052 1,116,398 
New Brunswick 50,406 120,807 44,539 
Nova Scotia .. .. -- 20,751 128,264 54,950 
Prince Edward Island on 3,000 5,270 2,239 


Yukon and North 
Territories .. 


- Wes" 


| 18,255,316 32,075,908 3,227,414 


The figures given in columns 2 and 3 in the above 
table represent 24-hour power and are based upon 
rapids, falls and power sites, of which the actual 
existent drop or the head possible of concentra- 
tion is definitely known or at least well established. 
Many rapids and falls of greater or lesser power 
capacity are scattered on rivers and streams from 
coast to coast which are not as yet recorded, and 
which will only become available for tabulation 
as more detailed survey work is undertaken and com- 
pleted. This is particularly true in the more un- 
explored northern districts. Nor is any considera- 
tion given to the power concentrations which are 
feasible on rivers and streams of gradual gradient, 
where economic heads may be created by the con- 
struction of power dams, excepting only at such 
points as definite studies have been carried out 
and the results made matters of record. The figures 
in column 4 represent the actual water wheels 
installed throughout the Dominion. 

We may add that copies of the Bulletin, of which 
the foregoing is a summary, may be obtained, 
free of charge, on application to the High Commis- 
sioner for Canada, {innsird House, Pall Mall East, 
London. 








A New Spanish decree provides for the grouping and 
ultimate nationalisation of the railways of Spain. The 
railways will be gradually nationalised according to a plan 
to be prepared by: the Superior Council. Terms for buying 
out companies and for the remuneration of invested capital 
will be based on a net interest rate of 4} per cent. 








plants scattered from coast to coast, concerning 


and paper - manufacturing processes. It 
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The Design of Works on Open 
Channels. 


By F. V. ELSDEN, M. Inst. U.E., Executive Engineer, 
P.W.D., India. 

BERNOUILII'S theorem has been described as the 
very foundation of hydraulics. It is very far from 
being a new theorem, being much older than any 
living engineers, is well known to all hydraulic engi- 
neers, and has numerous practical applications 
which, however, are almost always concerned with 
pipe lines. 

That this should be the case in the British Isles, 
and, in fact, in the greater part of Burope, is, perhaps, 
natural, since the use of open channels for the con- 
veyance of water is there relatively uncommon, 
so that the attention and ingenuity of engineers has 
there been directed mainly towards improvements 
in pipe lines and their appurtenances, though, per- 
haps, in future, the greater interest which is now being 
displayed in hydro-electric power installations may 
result in more attention being bestowed on open 
channels and the problems connected with them, 
In other countries open channels have been more 
commonly employed, but, except in Southern Europe 
and the United States of America, such countries 
are frequently somewhat backward countries wherein 
the most extensive application of open channels 
has been found in irrigation channels which are, 
for the most part, of such relatively modern origin 
that sufficient time has hardly elapsed for any great 
evolution in the design of works for open channels 
yet to have taken place. 

It is, perhaps, due to these circumstances that the 
application of Bernouilli’s theorem to problems 
of the design of works for open channels has remained 
in rather a backward state, and the possibilities, 
which the application of the theorem to open channel 
work present, have not, so far, received a great deal 
of attention. For though a good deal of work on the 
subject has been done of recent years in both the 
United States and India, examples of works, the de- 
sign of which offends against the principle of Ber- 
nouilli, are more easy to find than are those which 
show @ proper appreciation of its value. Text- 
books of hydraulics, as a rule, content themselves 
with a bare statement of the theorem with, perhaps, 
a few examples of its application to pipe work, but 
leave severely alone any question of its application 
to open channels, although some of the problems 
with which it is usual to deal in text-books would 
be more readily handled as applications of this 
theorem than in any other way. 

It is true that Bernouilli’s theorem can be ideally 
applied only to cases of steady flow, and steady flow 
in the laboratory sense of the term is very seldom 
met with in any practical hydraulic work. For- 
tunately, the more elastic methods of practical 
engineering do not call for any limitation of the use 
of the theorem to such ideal cases, and even though 
the flow is really turbulent the application of a prac- 
tical coefficient will make it possible to employ the 
theorem usefully in cases in which velocities are 
employed that are far in excess of those at which, 
from a strict scientific point of view, turbulence has 
long ago set in. 

That Bernouilli’s theorem can be successfully 
applied even when flow is turbulent, is a fact which 
makes it possible to adopt, in certain classes of works 
on open channels, velocities much higher than have 
formerly been considered to be permissible, for 
it means that it is possible to convert velocity into 
a rise of level so that the less of head which need 
be incurred in passing water through a constriction 
need be little more than the increased frictional 
loss which arises from the higher velocity, and this 
will, in general, be large only where the constriction 
is of considerable length. The head used in generat- 
ing the higher velocity can, within limits, be almost 
entirely reconverted into a rise of level. Increased 
velocity makes possible a reduced waterway, so that 
the application of Bernouilli’s theorem to reduce 
the cost of works on open channels becomes appareut. 

INVERTED Syenons, 

It stands tu reason that if head is to be saved 
while making use of high velocities, great care must 
be exercised in the design of the works concerned 
to avoid all preventable causes of turbulence, and 
it will be found, therefore, that very considerable 
alterations are called for in many old-established 
types of works. An example of this is to be found 
in the case of inverted syphons. It has been customary 
when designing such works to allow for a total loss 
of head through the work amounting oftén to more 
than 1.5 v*/2g, where v is the mean velocity in the 
barrel of thesyphon. That is to say, owing to defects 
of design, the whole of the velocity head was lost 
together with an allowance of } v*/2g*for- head lost 
at entry, and a further allowance for frictional losses 
in the barrel of the syphon. 

Where conservation of head is of any importance, 
such large losses would evidently, if unavoidable, 
make it quite impossible to adopt a high velocity 
through the barrel of the syphon. Fortunately, 
it can be due only to bad design if losses of this 
mnagnitude are incurred, the large losses at entry 
to bad design of the entry to the barrel, and the 





destruction of velocity head to bad design of the 
exit from the barrel, and, perhaps, unnecessarily 
large frictional losses to avoidable roughness in the 
barrel itself. If the entry to and exit from the 
barrel are carefully designed, bends and abrupt 
changes of section being avoided, there is no reason 
why entry losses. should not be reduced almost to 
zero, and the velocity head almost entirely recovered 
at the exit. 

There are, of course, limits to the velocity which 
can be employed; care must be taken to avoid 
the formation of a standing wave at the exit, and 
there is likely to be an upward limit to the velocity 
which can be permitted in the barrel without causing 
excessive turbulence, but this probably exceeds, 
in most practical cases, 15ft. per second. In several 
eases within the writer's experience, wherein this 
velocity was exceeded, there has been definite, 
though incomplete, recovery of velocity head at the 
exits from syphons even though these exits were 
not intentionally designed to effect this, while in 
one case which he has seen, in which the exit had 
been carefully designed for the purpose, recovery 
was excellent, the rise of water surface as velocity 
was reduced taking place in a quiet, steady manner 
which was most striking. 

BRIDGES AND Bripce Picrs. 

Bridges and bridge piers are another class of work, 
the established types of design of which frequently 
cause needless loss of head, and this is the more 
remarkable because rivers call for such numerous 
works of this class. The importance of saving head 
in the design of river bridges is not at all times 


Fig. 5. 


“Tue Encecce” 


apparent ; in fact, it is, as a rule, only during floods 
that any great importance attaches to economy 
of head in the passage of water through the waterway 
of the bridge. But at such times it may be a matter 
of very considerable inrportance to reduce to a mini- 
mum the obstruction caused by the bridge, for exces- 
sive loss of head in the passage of water beneath the 
bridge not only delays the subsidence of river floods 
by increasing the time required for the accumulated 
water to run off, but may also very seriously increase 
the area of land upstream of the bridge which is 
subject to inundation, a direct consequence of needless 
afflux and backwater. Instances are common 
bridges at which the obstruction offered could be 
readily reduced without any increase in waterway, 
and of bridges of which the waterway is greater than 
it need have been had there been more attention 
to hydraulic detail in working out the design. 


In bridge designs four principal errors oecur which | 


cause avoidable obstruction to flow. These are :— 
(1) Wrong alignment of piers ; (2) incorrect shape of 


abutments ; (3) wrong type of piers ; (4) wrong shape | 


of piers. - 
ALIGNMENT OF Pixrs. 


Error in the alignment of piers is really inexcusable, | 


but is nevertheless. pot uncommon. designing a 
road bridge over a railway or a railway bridge over a 
road, the designer would never think of aligning the 
piers in any direction but parallel to the lines of 
traffic under the bridge. But for some reason water 
seems often to be judged by a different standard, for 
in the not unusual circumstances of an oblique 
crossing of road or railway over a river it will often 


of | 


be found that the piers are aligned at right angles to 
the centre Jine of the road or; railway, and. are con. 
sequently Set obliquely to the direction of flow of the 
current in the river, the position being as shown jn 
firm lines in Fig. 1. This is an arrangement of whic}, 
the writer has seen examples in quite modern bridges 
of considerable dimensions. Such mal-alignment «i 
the piers is certainly a convenience for the purpose 
of constructing the bridge, since it avoids skew spans ; 
but it would be difficult. to imagine anything more 
open to objection on hydraulie grounds, for, in 
addition to causing needless obstruction of waterway 
and hence afflux and flooding upstream of the bridye 
in times of flood, the turbulence and obliquity of flow 
caused by the piers is likely to cause erosion of the 
river bank and bed downstream of the bridge. 1{ 
such @ bridge does not cause trouble in these respects 
it can only be because it has an unnecessarily larg 
waterway which, were the piers correctly aligned i, 
the direction of flow of the water, as shown by the 
broken lines in Fig. 1, could be considerably reduced, 
with @ corresponding saving in the first cost of the 
bridge. 
SHAPE OF ABUTMENTS. 


Incorrectly shaped abutments are an even moro 
common but, as a rule, less serious fault in bridge 
design. Less serious because in bridges of some siz. 
the influence of the shape of the abutments on thie 
flow through the bridge opening is relatively smal). 
Abutments are commonly made of one of the shapes 
A or B in Fig. 2, and if the abutment is clear of the 
water these shapes are free from objection except on 
the grounds that this fact may itself be an indication 























Fig. 7. 


Swam Se 


| that the waterway of the bridge is excessive. Ii 
| water is in contact with the abutments the shape A 


is bad and the shape B worse, for the shape A forne 


| a contraction having an insufficiently gradual entry 


and exit, while the shape B constitutes a sudden 
contraction followed by a sudden enlargement, so 
that both are likely to cause waste of head and afflux 
upstream of the bridge. 

The best form hydraulically, and one which need 
cause no appreciable Joss of head even though the 
waterway is considerably restricted, is that shown 
in Fig. 3. The wings here are nearly in continuation 
of the face line of the abutment, but they open out 
gradually both. upstreamt and downstream, Thr 
river faces of the wings are warped, being vertical at 
the line of junction with the abutment, and merging 
gradually into the slope of the river bank. The 
length of the entry or upstream bell mouth may be 
fairly small, but the exit or downstream bell mouth 
must be made long with a very gradual taper in order 
to make sure of good head recovery. To reduce cost 
a portion only of the wings would be of masonry, 
until a fairly flat slope was attained, the remainde: 
of the warped surface being of a cheaper form o! 
revetment. Jide ATLe 

It is yeoognised that abutments. of this form may 
not always be practicable, for they may prove to be 
even more costly than would be the provision o! 
sufficient waterway to effect the same purpose, while 
wings constructed in this way would, of course, not 
serve as part of the abutment to take up some of the 
thrust-of an arch. But this arrangement forms an 
alternative to a large waterway which will be worth 
considering when it is necessary to avoid afflux. 
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Navigable rivers are, of course, to be judged by a 


somewhat different criterion since the greatest 


velocities which can be permitted from consideration 
of navigation will often be too small to cause any 
risk of excessive afflux, whatever may be the shape of 


the abutments. 


Recovery oF Heap. 


There has not been a great deal of experimental 


work done for the determination of the extent to 


which recovery of head, that is, conversion of velocity 


into # rise of level, can be effected in open channels 


by the careful graduation of the exit from a contrac- 
tion. The only published work on the subject with 


which the writer is acquainted is contained in a paper 


by Mr. E. W. 
Vol. XLV. 
Society of Civil Engineers. 
found the results of a limited series of experiments 
on an expanding flume which show very fair recovery 
of head, though recovery is not as complete as might 
have been expected. 

That this was the case seems likely to have been 
due partly to the entry to the contracted section 
having been too sharp, involving needless loss of 
head at entry, and partly to the rate of expansion 
of the exit flume having been too rapid, the expansion 
having been from lft. width to 3ft. width in a length 
of 74f{t. Pipe experiments have shown that the best 
results are obtained when ihe rate of expansion is 
two units of diameter in 20 units of length, corres- 
ponding to a subtended angle of about 5 deg., and if 
it may be assumed that the same will hold good for 
open channels, and this seems reasonable, then it is 
clear that in order to obtain the best results, the flume 
c\perimented on by Mr. jLane should have been 
increased in length from 7}ft. to 20ft. But it seems 
certain that other factors will also affect the question, 
one of the principal being probably the ratio of 
hed width te depth of the channel at the constriction. 
It ix likely that the smaller this ratio the greater will 
be the advantage of a carefully designed expansion 
at the exit from a contracted section. 

For a complete investigation of the subject not 
only should experiments be made on various rates 
of expansion and contraction in the exit and entry 
flumes, but these varying rates of expansion and 
contraction should be tested in combination with 
various ratios of bed width to depth. But even in 
the absence of any really complete series of experi- 
ments of this nature, there can be no doubt that 
the influence of the shape of the abutments will 
become less as the ratio of bed width to depth be- 
comes larger, and it is likely to be of little importance 
for large span bridges over relatively shallow rivers. 

The writer has been informed of a case of recovery 
of head by means of a gradual expansion in which 
it is claimed that not less than Ift. of head was 
recovered in the forebay of a hydro-electric installa- 
tion. At the end of the conduit, where it opened 
out into the forebay, the shape of the channel was 
sumewhat as shown in firm lines in Fig. 4, forming 
an expansion of rather a sudden character. By 
the construction of an island of triangular shape, 
as shown by the broken lines, the rate of expansion 
reduced that the velocity was gradually 
checked and converted into a rise of level, and by 
the time the end of the island, which was termed 
a disperser, was reached, the velocity had been so 
far reduced that the loss of head resulting from the 
sudden expansion was negligible. Actually, almost 
the same result would have been obtained had the 
entry to the forebay been built in the first instance 
with @ less id expansion, giving the same rate 
of inerease of width as has been obtained by means 
of the disperser. This would have required a longer 
«xpanding channel, but would have had exactly 
the same effect in saving head, and would be exactly 
analogous to the exit from the contraction formed 
by the abutments of a single-span bridge. 


Tyre or Purses. 


The type of bridge pier which is adopted is less 
commenty open to chinotion, for they are, as a rule, 
«| solid masonry ; but instances occur of double piers, 

uch as are shown in Fig. 8, in which the type of picr 

'~ decidedly open to objection from the hydraulic 
‘xndpoint. Piers of this description cause 4 sudden 
-ontraction of seetion followed by a sudden expansion 
‘gain immediately followed by a duplication of 
‘lis set of conditions which very much accentuates 
the loss of head incurred in the passage of water 
beneath the bridge. Double piers of this description 
would be free from objection were the space between 
the two parts filled in on each side by means of a 
light partition, as indicated in broken lines in Fig. 5. 
The water between the piers would in this way be 
put out of action instead of forming head-destroying 
eddies. These - partitions rieed have ‘no_ strength 
except to withstand blows from floating débris, for 
pressuré could be admitted to both sides of them 
through small orifices. 


Lane, which was published in 1919 in 
of the “* Transactions ” of the American 


was #80 


SHAPE OF CUTWALER, 
The shape of bridge piers is a matter which does 
not seem to have been the subject of much investiga- 
tion. The only examination of the subject which 


In this paper will be 


Society of Civil Engineers by Mr. Floyd A. Nagler 
in 1918—* Trans.,”’ Am. Soc. C.E., Vol. XXXTI.— 
in which are described experiments which were made 
on model bridge piers for the purpose of ascertaining 
the form of pier which would cause least afflux. 

The traditional form of cutwater for bridge piers 
is a double segmental shape, as illustrated in Fig. 6, 
the shape of both upstream and downstream cutwaters 
being the same. Sometimes semi-circular cutwaters 
are employed, or they are occasionally made tri- 
angular, or even square. Mr. Nagler’s experiments, 
which were on a small scale, led him to the conclusion 
that the best forms are those illustrated in Fig. 7 
& semi-circular, or semi-elliptical cutwater, as at 
A in that figure, at the upstream end, and a stream- 
lined shape, as at B, at the downstream end. He 
also came to the conclusion that the shape of the 
upstream cutwater has a much greater influence 
on the obstruction caused by the pier than ‘has the 
shape of the downstream cutwater. Mr. Nagler’s 
first conclusion—that the shapes shown in Fig. 7 
are the best——is undoubtedly generally correct, though 
it is probable that the streamlined form B would 
be best for the upstream cutwaters also, were it not 
for the impossibility in practice of ensuring that the 
direction of flow of the streamlines shall be truly 
parallel to the centre line of the pier. It is evident 
that the slightest obliquity of flow would seriously 
reduce the efficiency of the form B were it made uxe 
of for an upstream cutwater, while, on the other hand, 
slight obliquity is not likely much to affect the 
efficiency of the shape A. 

Mr. Nagler’s second conelusion—-that the 
of the upstream cutwaters is of more importance 
than is that of the downstream cutwater 
easy to understand when it is remembered that 
the efficiency of head recovery depends wholly on 
the downstream cutwaters, and the present writer 
is of the opinion that further experiments on a some- 
what different scale would show it to be erroneous. 
The conclusion is in full accord with the results 
of Mr. Nagler’s experiments, but the experiments 
themselves appear to have been inadequate thoroughly 
to test this point. The scale of the model was too 


shape 


is less 











small and the dimensions not relatively suitable, 
while the length of the downstream cutwaters used 
in the experiments was far too short for it to be 
possible to effect really satisfactory recovery of head 
at the downstream end. 

The principal dimensions of the model pier of this 
form which was tested were as shown in Fig. 7, 
giving the downstream cutwater an average cori- 
vergence of | in 4. Had the length been increased 
to 48in., giving an average convergence of the sides 
of the cutwater of 1 in 16, it is probable that very 
much greater efficiency would have been obtained 
and the downstream end would have been found 
to have more influence than the upstream end. That 
longer tail cutwaters were not tested was evidently 
due to their not being shapes which it is practicable 
to construct, for Mr. Nagler’s purpose was to ascertain 
the best practical form, and even the short stream- 
lined shape B in Fig. 7 he rules out as not being 
practicable, substituting, as the next best, a tri- 
angular or @ semi-circular shape. ‘This is certainly 
@ great difficulty, for a long cutwater, lapentie 
gradually to a very fine point, would be almost 

ible to build, pak even if built would be very 
poe ape. sg from floating bodies. 
The ar bat had occasion to consider 
whether a type of cutwater cannot be found which 
shall be to build, and shall at the same 
time so far approximate in its effect to that of a thinly 


obtained by its use, @nd he has asrived at.a design 
which he believes will effect this purpose, but as no 
suitable opportunity hes yet occurred for making a 
practical test of this design, a description of it would 
at present be out of place. 


A Casz or ERosion. 





While dealing with the subject of bridge piers, 
reference may be made to a’case within the writer's 
experience of a multiple-span bridge over a canal, 
which had a flooring of dry brickwork in the canal 


appears to have been published is to be found in a} bed beneath the bridge, and extending to some little 
paper entitled “‘ Obstruction of Bridge Piers to the | distance upstream and downstream of the bridge, 
Flow of Water, 





” which was read before the American | for the purpose of protecting the canal bed from 





tapered cutwater that good recovery of head shall be | 


erosion. ‘The velocity of the water under the bridge 
was fairly high, some 6ft. per second, and after a time 
this dry brick flooring showed serious subsidence on 
the downstream side of the bridge, opposite the down- 
stream cutwaters. The only explanation which could 
be found for this subsidence was that it was due to 
erosion of the material beneath the dry brick flooring, 
arising from the eddies which were set up in the 
sheltered water opposite the downstream ends of the 
piers by reason of the cutwaters being too blunt, 
for the portions of the flooring which lay between the 
bridge piers and downstream of the bridge opposité 
the open bridge spans, although exposed to the full 
force of the current, showed no signs of damage, nor 
was there any damage to the flooring on the upstream 
side of the bridge. 

This is a most interesting example, and one which 
points to another advantage that results from careful 
design of the entries to and exits from contractions 
in open channels, in addition to the economy of head 
which is obtained. It is powerful eddies rather than 
high velocity of flow which are the cause of erosion 
in streams, so that works which cause great loss of 
head—which is synonymous with causing powerful 
eddies—must necessarily be more likely to cause 
erosion than are more scientifically designed works, 
even though the latter make use of much higher 
forward velocities. Where there is small loss of 
head, there is evidently less energy available for the 
destruction of the bed and banks of the channel. 
When, on the other hand, a work causes great loss 
of head, although there is a large drop in water surface 
level, and apparent destruction of energy, the energy 
which that drop represents remains at work for a 
considerable distance downstream in the form of 
useless and destructive eddies which attack the bed 
and sides of the channel. It follows that a work which 
is not economical of head will require very much 
heavier protective measures on its downstream side 
than will one in which precautions are taken by 
careful design to prevent the formation of eddies and 
the loss of head, so that care in design not only 
maintains the water at a higher level, but also reduces 
the cost of the protective works which are necessary, 
and the liability to damage and heavy expense m 
repairs. 

There are, of course, some classes of works, cormmon 
on irrigation canals, the very object of which is to 
destroy head in order to accommodate the water 
surface level to a steeply sloping ground surface. 
At such works, precautions against the formation of 
eddies would naturally be out of place, and for 
them the attention of the engineer must be directed 
to the location of the eddies in places where they can 
do little damage, and not to their suppression ; 
unless, indeed, the circumstances are such that the 
surplus energy can otherwise be usefully employed-——- 
in driving machinery, for instance. 


WErRs, 

Weirs next fall to be considered, and are a class 
of work which has been much investigated, and is 
therefore better understood than are horizontal con 
tractions of waterway. They may be placed in two 
classes, according to the purpose which they are 
intended to serve. One class, used principally on 
artificial channels having only a small range of dis- 
charge, is intended merely to maintain a certain 
minimum water level upstream of the weir, and so 
to destroy head that water is delivered at a certain 
lower level downstream. Such weirs are devices ior 
the destruction of head, and call for no further men- 
tion here. The other class, almost universal on 
natural channels and used also on artificial channels, 
is required to maintain in a stream of considerable 
range of discharge a fixed minimum upstream water 
level during low-water and the lowest possible 
maximum water le during high-water periods. 
The minimum upstream low-water level will, except 
in cases of weirs with movable crests, often coincide 
with the level of the weir crest, so that the design 
of this class of weir really becomes a question of 
finding the shape of weir crest which has the greatest 
coefficient of discharge. 

This is a subject which has been closely imvesti- 
gated experimentally, particularly in the United 
States, a coefficient as high as 3.8 in the 
standard broad-crested weir formula Q =- C L H 
has been obtained with some shapes of crest. ‘The 
results of these experiments are given in at least one 
modern text-book—* Hydraulics,” King and Wisler 
(Chapman and Hall, 1922). For the design of syill- 
ways for dams or of weir which holds up water 
considerably without aid of a movable crest 
this is all that is needed, for no question of economy 
of head arises in such cases. But low weirs are in 
some circumstances necessary where the weir is 
required to discharge submerged with a fixed mini- 
mum tail water level, and at the same time with the 
least possible fall in water level over the weir. In 
such cases Bernouilli’s theorem again comes into 
play, and it becomes necessary, to design the weir 
so as to effect the conversion of the high velocity over 
the weir into a rise of water surface level below the 
weir. 

The orthodox method of calculating the discharge 
over a submerged weir is to treat the portion which is 
above tail water level as a free fall, and the portion 
which is below it as a submerged orifice, but it has 





been found experimentally in India—’‘* Observations 
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1 
of Discharges over Weirs,” F. H. Burkitt, “‘ Pro- | 
ceedings,’ Punjab Engineering Congress, 19]19—that 
this is not correct in those cases to which the broad- 
crested weir formula Q = CL Hi? is applicable. 
In such cases it is found that the discharge is inde- | 
pendent of the tail water level through a considerable 
range, at any rate up to a ratio of submergence— | 
that is, of depth of tail water over crest to depth of | 
water upstream over crest—of rather more than 0.6, 
while, where special care was exercised in design, the | 
discharge was unaffected by submersion up to a value | 
of this ratio exceeding even 0.8. 

Moreover, it was found that the point at which the 
discharge over the weir ceased to be independent of | 
the tail water level was very definitely shown by the | 
behaviour of the water, independence of the tail 
water level being marked by the presence of a frothy 
standing wave downstream of the weir. When this 
frothy standing wave was replaced by a smooth 
undulation the discharge began to be affected by the 
tail water level. These results have been indepen- 
dently confirmed by another observer in India, and 
may be taken as well established. The frothy stand- 
ing wave is, of course, an indication that head is being 
wasted and dissipated in the eddies formed in the 
wave; but when this wave is replaced by a smooth 
undulation it is evident that there is little or no waste 
of head, and that the high velocity over the weir is 
being converted into a rise of level downstream of the 
weir. In favourable cases there will be little appreci- 
able difference of level between a point immediately 
downstream of the undulation below the weir and a 
point somewhat upstream of the crest of the weir, a 
smooth trough in the water surface forming the only 
indication of the presence of the weir. 

During the course of the experiments above referred 
to, it was further found that if the weir were correctly 
shaped it was possible to build a weir not exceeding a 
certain definite height for every depth of water, such 
that at that particular depth of water or greatet 
depths there was no appreciable loss of head in passing 
over it. This is merely another instance of the way 
in which Bernouilli’s theorem can be made use of in 
practice on open channels. A weir is a contraction 
of the section of the stream which calls for an increase 
vf velocity, but if that contraction is correctly 
designed the coefficient of discharge of the entry to 
the contraction becomes almost unity, and the 
increased velocity is almost completely reconverted 
into a rise of water surface level downstream of the 
weir. There will be a drop of surface level as the 
weir crest is approached which reaches its maximum 
at the crest of the weir and is followed by a gradual 
rise of water surface level downstream of the weir 
as the velocity is gradually checked and converted 
into a rise of level. 

This last result is one which is capable of most 
useful application, for within limits it permits of low | 
water being held up by means of a fixed weir which | 
shall cause no increase in the upstream water surface | 
level during floods. Even though the maximum 
permissible height of weir is less than is required to 
hold up the water to the required height during | 
periods of low water, it will make possible consider- 
able saving in the cost of a movable crest for the | 
weir, for the height of the movable portion can 


FIG. 2—OLD AND ENLARGED TUNNELS AND 


evidently be reduced by an amount equal to the 
height of the weir which will cause no afflux during 
floods. 


Conclusion. 


The present article makes no claim to be at all 
complete in its treatment of the subject of the con- 
servation of head in open channels. Hydraulic 
works of many descriptions are equally susceptible 
of improvement in this respect on the same lines as 
have here been suggested for a few types of work. 
Water may be led, but cannot be driven, and in 


designing works for the passage of water attempts to 
foree it to behave in an unnatural manner are almost 
invariably found to result in waste of some sort, 
arising either from needlessly high cost of construction 
or from high maintenance costs due to the insidious 
action of eddies, the presence of which is perhaps 
hardly suspected. Many considerations other than 
hydraulic excellence must, of course, always enter 
into the design of works connected with water, and 
the design finally chosen will frequently be a com- 
promise between conflicting interests, but the writer 
believes that there are numerous instances in which 
more attention to the laws of hydraulics would result 
in a more satisfactory design or a cheaper structure 
of equal efficiency, or in both. 








The Camden Town Tube Extension. 


SunDay last, the 20th instant, saw the completion 
of another stage in the programme of extensions of 








diameter of the tubes, the lengthening of the station 
platforms, which varied from 150ft. to 200ft. long, to 
a uniform length of 350ft,, so as to accommodate 
seven-car trains.. The track, conductor rails, &«., 
were taken up and have been replaced, and the neces 
sary alterations to the signals, the lighting, the run- 
ning of cables, &c., have been done by the company’s 
own staff. 

The station at City-road is not to be reopened, 
its proximity to that at the Angel having made its 
traffic requirements negligible. The other stations 
have been reconstructed and escalators are being 
installed at Moorgate-street and Old-street. 

The Camden Town extension, described in Tue 
ENGINEER of March l4th, was opened at the same 
time as was the line between Moorgate-street and 
Euston, and through communication was 
quently established between Moorgate-street and 
Hendon and Highgate. The illustration given in 
Fig. 3 shows the three north-bound tunnels as they 
approach Camden Town Station. On the right is th. 
original tunnel for the line from Charing Cross to 








FIG. 1--ENTRANCE TO AIR LOCK AT KING'S CROSS STATION 


and improvements in the transit facilities of London 
now being carried out by the London Eleetrie Rail- 
ways Company. The latest development is the re- 
opening, after the enlargement of the tunnels and the 


| lengthening of the platforms, of the portion of the 
| City and South London Railway between Moorgate- 


street and Euston. The tunnels on this section were 
10ft. 6in. diameter, and they have been increased to 
the standard dimension of the Underground, viz., 
1lft. 8}in. This has been carried out with the Great- 


either Hendon or Highgate, which now leads only to 
Highgate. In the centre background is the line from 
Moorgate-street to either Hendon or Highgate, an: 
on the left background is the line from Charing Cross 
to Hendon. This work was, as stated in our previous 
notice, carried out by J. Mowlem and Co., Limited. 
Owing to there not being adequate facilities at Moo: 

gate-street—which for the time being is acting as a 
terminus whilst the remainder of the City and South 
London Railway is being improved—there can only 


FIG. 3—NORTH - BOUND TUNNELS APPROACHING CAMDEN TOWN STATION 


head shield in the manner which has already been 
described in our columns. In places the use of com- 
pressed air was found to be necessary, and illustration 
Fig. 1 shows the entrance to the compressed air lock 
at King’s Cross. In Fig. 2 may be seen, in the back- 
ground, the original tunnel and in the foreground the 
enlarged tube with the Greathead shield in between 
the two. 

The contractors for the part of the line between 
Euston and the Angel were Charles Brand and Son, 
and thence to Moorgate-street Messrs. Perry and Co. 
The work included, in addition to increasing the 


be a 3} minute service for the present. 

All the foregoing new work has been carried ov 
to plans prepared by and under the supervision of th: 
company’s consulting engineer, Mr. Harley H. 
Dalrymple- Hay. 

New rolling stock of a greatly improved type ha 
been provided. Some of the outstanding features 
noticed in the new coaches were the silent running, 
the subdued lighting, the provision of cross seats, 
preferred by many to the longitudinally arranged. 
the balanced windows and the ventilation. The door- 
are opened and closed electro-pneumatically by the 
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conductor at the rear of the train, and the traction 
current cannot be switched on unless all the doors 
are closed. The closing of the doors is cushioned so 
that no injury is caused to the hand or foot should 
it be caught between the doors. There are no inside 
or outside handles, and therefore there is no danger 
of passengers themselves opening the doors and falling 
out, while incidentally the possibility of injury to 
passengers falling when entering or leaving trains in 
motion is removed. 

It is hoped to open the extension from Hendon to 
Edgware in July and to reopen the line between Moor- 
gate-street and Clapham Common in the autumn. 
Contracts for the new line from the latter place to 
Morden are about to be let, and it is trusted that 
that extension will be completed by the end of next 


year. 








High Elastic Limit Mild Steel and 
its General Applications.* 
By G. W. BARR, F. G. MARTIN and A. T. WALL. 


Tue object of this paper is to describe a new mild steel 
which possesses a very high elastic limit and to discuss in 
quite a general way some of its possibilities. The replace- 
ment of iron by mild steel as a shipbuilding material is 
now looked upon as an event of the first importance, 
but it took some years to complete the change over. 
There were many doubts expressed during the transition 
period, as evidenced by the papers and discussions recorded 
in the “Transactions *’ of this Institution. The great 
advantage claimed for mild steel, at the period when its 
advantages required advocacy, was its greater ultimate 
tensile stress, and little was said of its elastic limit... The 
value of its elastic limit was, however, taken to be near to 
the yield point, and the yield point was used, and generally 
is still so used, as a kind of commercial elastic limit. 

Recent investigations show that whatever might have 
been true in the earlier days of mild steel, the value of its 
elastic limit has for many years been considerably less than 
what is generally regarded as the yield point. The auto- 
matic load extension indicator introduced by Professor 
Dalby and described before this Institution in 1912 has, 
with later modifications, made it possible to ascertain 
accurately and rapidly the elastic limit of a metal, and 
Professor Dalby is to be congratulated on his production. 
One of the authors, Mr. F. G. Martin, has carried out 
thousands of tests with this machine in the ordinary course 
of his work for the firm of shipowners by whom he is 
employed. It is found that the elastic limit of ordinary 
mild steel as used for ship construction is, and always 
has been, on an average about 8 tons per square inch. 
It sometimes, but infrequently, has a greater value, as 
much as 13 to 14 tons per square inch, although this is 
extremely rare; more often than it has these high values 
it has values as low as 3 to 4 tons per square inch. 

Another point should be referred to in that the yield 
point of ordinary mild steel may vary considerably depend- 
ing on the rapidity of the application of the load in the 
testing machine, and this irrespective of variation in the 
chemical and other properties of the metal. On the other 
hand, the elastic limit never varies except with change in 
the chemical and mechanical constitution of the metal. 
It has been demonstrated that there is absolutely no con- 
stant relation whatever between any two of the three 


ing, these veasels have given satisfaction, and the scantlings 


of the steebused in them are standardised in the various rules | 


| of the registration societies. It therefore appears reason- 
able to draw the conclusion that the present standard of 
strength set up for ships is such that the stresses in the 
ships do not exceed, at any rate, 8 tons per square inch. 
The probability is that this statement would meet with 
general acceptance, but few would be bold enough to give 
a definite figure for the actual stresses met with in ships. 
There is another reason for believing that these stresses 
are not large, and it arises from exp:rmental tests on 
riveted joints. As a result of tests on an Admiralty type 
treble-riveted butt strap connection, it was found that the 
bead caulking of the butt opened enough for a feeler to be 
inserted at stresses of 3 to 4 tons per square ineh. Further, 
Dr. Montgomerie's experiments on riveted lap joints would 
lead to the conclusion that the caulking of the lep must 
open up at quite small stresses similar to those just 
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mentioned. In spite of this opening up of the caulking, 
riveted joints do not leak in practice except in special 
cases, and while this line of argument may be questioned 
by some, it does point to the fact that the stresses expe- 
rienced in ships are not large. The experiments on the 
destroyer Wolft indicate that the stresses in a ship are 
small, and less than those obtained by the usual standard 
calculations. The scantlings of ships have, so to speak, 
* grown up,”’ but in recent years they have been modified 
and often redistributed by the application of comparative 
scientific methods, and the arrangement of the steel struc- 
ture of ships is undoubtedly improving continuously in 
consequence. 








Swam Sc. 


New Miip Steet. 


There is now in existence a mild steel with a higher 
elastic limit than ordinary mild steel. Its full title is 


than ordinary rolled mild steel. It will withstand 10 million 
reversals at a stress equal to its elastic limit of, say, 16 tons, 
whereas ordinary mild steel. will break down at about 
1 million reversals at a stress equal to its elastic limit of 
8 tons. The modulus of elasticity of the elastic steel is 
about 8 per cent. greater than that of ordinary mild steel. 
Its corrosive properties are the same as those of ordinary 
mild steel. It is precisely the same material to handle in 
a shipyard for all purposes as ordinary mild steel. In 
short, the only practical difference between it and mild 
steel is that its elastic limit is about twice as great, and its 
power to resist reversals of stresses more than twice as 
great, and, of course, its increased modulus of elasticity. 
The cost of this steel is about 25 per cent. greater than that 
of ordinary mild steel, but its price would drop aa its use 
became extended, as was the case with ordinary mild 
steel. 


Evastic Limrr anp Yretp Porm. 


Some typical load strain diagrams of steel are repro- 
duced in Figs. land 2. Fig. 1 shows the load-strain curve, 
yield point, maximum and breaking loads, and elonga- 
tion (extension megnified about 24 times); while 
Fig. 2 shows a load-strain diagram on a greatly enlarged 
scale (extension magnified about 112 times), to facilitate 
the reading of the elastic limit. The diagram also shows 
the effect of stressing the material beyond the yield point, 
and then releasing the load, inducing permanent set. It 
will be seen that the stress-strain line is straight up to a 
certain point which is the elastic limit. At this point 
there is a change in direction, and the line goes on more or 
less straight up to the yield point, but with a greater slope 
than before. The Dalby indicator gives the strain by the 
movements of a spot of light, and if the stress is released 
when it has a value below or up to the elastic limit, the 
spot of light will always return to zero. After the elastic 
limit is passed, the spot of light will not return to zero 
when the stress is re , indicating that permanent 
set has taken place in the material. 

Figs. 3 and 4 are copied from actual photographic 
records, obtained with a Dalby extensometer, and show 
the effect of applying and releasing stresses lying between 
the elastic limit and the yield point, It is at once apparent 
that (1) loading a test bar to a stress lying between the 
elastic limit and the yield point produces permanent set ; 
(2) Successive loadings to the same stress, if this is beyond 
the elastic limit, produce increasing permanent set. It 
seems to be axiomatic that no stress in the ship structure 
should exceed the elastic limit of the material used, as 
otherwise permanent set will take place, and once this 
has occurred matters become serious. It would seem also 
to follow from this that the figure on which the factor of 
safety should be based is the elastic limit and not the yield 
point or the ultimate stress. In the past, factors of safety 
have been expressed in terms of the ultimate stress and 
this, of course, is quite satisfactory provided the elastic 
limit of the mild steel bears a constant relation to the 
ultimate stress. 

In comparing two materials of the same ultimate stress, 
but one with a greater elastic limit than the other, it 
seems reasonable to allow a greater working stress in the 
material with the high elastic limit, as compared with the 
other. This principle was enunciated by the celebrated 
Dr. Siemens, so far back as 1880, in the “ Transactions *’ 
of this Institution for that year, pages 216 and 220, Dr. 
Siemens was using the argument to point out that there 
was no necessity to increase the ultimate tensile stress of 
steel if the elastic limit was not increased with it. In this 
connection, the use of high-tensile steel has not found so 
much favour in recent years, due, it is thought, to the fact 
that the elastic limit was not increased in the same pro- 
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things—elastic limit, yield point, and ultimate stress. 
It has been the custom to carry out certain mechanical 
tests on ordinary mild steel intended for use in ships, and 
these tests have included ultimate stress, elongation, and 
bending. It has been the practice to assume that if these 
tests were satisfactorily passed the elastic limit would of 
necessity be inferentially guaranteed, and this elastic 
limit value has been assumed to be from 14 to 16 tons per 
square inch. 

As already remarked, tests on ordinary commercial 
mild steel show the elastic limit to be about 8 tons per 
square inch. Many huridreds of ships have been built of 
mild steel which has this elastic limit. Generally speak- 


* Institution of Naval Architects, 


“‘ a high elastic limit mild steel,” but for brevity it will be 
referred to as “‘ elastic steel.’’ This elastic steel is the 
development of Mr. F. G. Martin, a metallurgist of Liver- 
pool, and one of the authors of this paper. This elastic 
steel has an elastic limit of 16 to 17 tons per square inch, 
as compared with 8 tons for ordinary mild steel. Its ulti- 
mate tensile stress is 30 to 35 tons per square inch, not 
very different from the 28 to 32 tons per square inch for 
ordinary mild steel. Its ductility is as good as that of | 
ordinary mild steel, as evidenced by its elongation of 20 per 
cent. in 8in., and this is obviously an important attribute 
of it. The elastic steel is capable of withstanding con- | 
tinuous reversals of stress to a very much greater extent 


+ See “ Transactions,” I.N.A., Vol. XLVIT., Part I., page 80, 


portion as the ultimate stress. It follows that when the 
new elastic steel is used in any structure, it is permissible 
and sound policy to allow an increase in the direct tensile 
stress in the structure. Viewed from this standpoint 
alone, the direct tensile working stress may be doubled in 
the elastic steel compared with those in ordinary mild steel. 


ArpLicaTions OF Exastic STEEL. 
Stresses in a ship are produced in four principal ways :-—- 
(a) Longitudinal Stresses.—The main longitudinal 
stresses due to the straining action of a ship on waves 
and caleulated in accordance with the established 
dure. » 
(b) Transverse Stresses.—The stresses due to trans. 
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verse strains in which the frame and its proportionate 
amount of shell plating is considered as a girder. 

(c) Pressure Stresses.—The stresses due to water 
pressure and cargo or other loads on the plating. 

(ad) Loeal Stresses—The stresses due to slamming, 
panting, concentrated loads, machinery, &c. 


{t will rarely, if ever, happen that any part of a ship's 
structure is at all times subjected to a pure tensile stress, 
but dealing with the tensile stress only under the above 
headings, the following general remarks would apply :— 
From considerations under (a), since the form of the girder 
remains exactly the same, it only becomes necessary to 
reduce the thickness of the various plates and angles in 
the proportion of 1 to 2. From considerations under (6), 
the reduction in thickness of the shell plating brought 
about by considerations under (a), (c) and (d), will reduce 
the transverse strength, and it would remain to adjust 
the size of the framing, so that the transverse tensile 
stresses are reduced in the ratio of 1 to 2. From con- 
siderations under (c), it has now been sufficiently demon- 
strated that the stresses in the shell plating due to water 
pressure or uniform loading of cargo varies inversely as 
the square of the thickness of the plating, and in con- 
sidering these stresses, the thickness of the plating would 
be reduced in the ratio of 1 to the square root of 2. From 
considerations under (d), special and local stiffening would 
still have to be fitted to meet these stresses, but the 
scantlings can be reduced in the same considerations as 
apply under (c). It is not proposed to attempt to give in 
this paper any details with regard to actual reduction in 
scantlings that would be possible. It is necessary to work 
these out very carefully in the different parts of the struc- 
ture, so that in some cases the possible reduction in scant- 
lings would be greater than in others. This would form 
subject matter for more than one additional paper. 

With regard to compressive stresses, failure under com- 
pression occurs by secondary flexure or buckling, and this 
kind of failure is difficult to treat with exactitude. It is 
true to say that failure by secondary flexure is failure due 
to shear, and the new elastic steel has an improved elastic 
limit for shear stress. Dr. Montgomerie, however, has 
given a lead in this connection in a paper in “‘ Stress Deter- 
mination in Flat Steel Plates,’’ read before this Institution 
in 1919.} In this paper he said that the plating of a ship 
can transmit compressive stresses of considerable magni- 
tude at much wider spaces than are adopted in a ship. 
It is also true that since the thickness of the longitudinal 
material cannot be reduced in the inverse proportion of 
the elastic limits when viewed from the standpoint of 
longitudinal stresses alone, there is something in hand to 
set off against an increased compressive stress. In any 
case, increased compressive stresses can be readily carried 
by flat plating, provided it is given sufficient stiffening. 
There should be no fear, within reasonable limits, of the 
failure due to compression in the bottom shell plating, 
which is very well stiffened under present methods of con- 
struction. The plating of the top deck amidships might 
require additional stiffening to resist compressive stresses, 
as is the case in many ships to-day. This would be a good 
thing to do and should take the form of longitudinal 
stiffening, when all fear of failure by secondary flexure 
under compression would disappear. This matter would 
require careful attention, but there is no doubt that a 
reduction of scantlings would be possible. No good pur- 
pose would be served by elaborating this matter of the 
actual reduction in scantlings any further, as it would 
introduce a long detailed account which is not intended 
for this paper. 

JoINTs. 


Some remarks should be made on the method of 
jointing the new elastic steel. While elastic steel has 
@ greater elastic limit than the old steel, the same is not 
true of the riveted connections if they are constructed 
in accordance with present practice. It is now generally 
accepted that a riveted joint slips under stress, but that 
it will recover itself if the stress does not exceed a certain 
amount. Dr. Montgomerie has done valuable work 
on this matter, and his conclusion is that the elastic 
slip limit of a riveted joint is a stress generally com- 
mensurate with the working stresses in the material. 
If the riveted joints with the elastic steel were made in 
accordance with the practice for ordinary mild steel there 
would be no increase in the elastic slip value of the riveted 
joints, whereas it should be increased to be commensurate 
with the inereased stresses in the elastic steel. Dr. 
Montgomerie’s conclusions are also that the total elastic 
slip value of @ riveted joint varies directly as the product 


| 


The Measurement of Peak Voltages. | 


AN ingenious method of measuring the peak value of 
voltage waves is deseribed by Mr. Ralph D. Mershon in 
the February issue of the Journal of the American Insti- 
tute of Electrical Engineers. A rectifying valve is used 
to rectify the voltage, or a portion of it, and this voltage 
is balanced against a direct-current voltage by using a 
pair of telephones, as shown in the diagram, Fig. 1. The 
method of operation is similar to that of any potentio- 
meter scheme, but an indication of unbalance is only 
obtained when the balancing direct current is less than 
the peak to be measured. 

When about to take a reading, the direct current is 
applied to the circuit before the alternating current, and 


the potentiometer is set for a direct-current voltage con- | 


siderably in excess of the estimated value of the peak to 
be measured. The potentiometer voltage will then control, 
and since the Tungar rectifier will not pass current in the 
direction of the potentiometer voltage, there is no danger 
of subjecting the telephones to an excessive current when 
the alternating-current voltage is applied. Under these 
conditions, there should be no sound in the telephones, 
and after applying the alternating-current voltage, there 
should still be no sound until the direct-current voltage 
has been diminished to a point where the alternating- 
current wave “ spills over” the direct current, when the 
characteristic alternating-current tone is heard. The 
position of the slider is then adjusted, so that silence is 
first attained, and at that instant the voltmeters are read 
simultaneously. 

Two sets of readings are taken, one for one value of the 
alternating-current voltage, and the other for, say, one- 
fourth of that voltage. The result obtained by dividing 


the difference between the two direct-current voltmeter | 
readings by the difference of the two alternating-current | 


voltmeter readings is the ratio of the peak to the root | 
mean square voltage. The reason that two sets of read- 
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ings must be taken is that there is a zero correction to be 
dealt with. If the single-pole switch on the transformer 
secondary be thrown to the position where no alternating 
voltage is indicated in the measuring circuit, it is found 
that with the potentiometer set for zero, direct-current 
voltage, the telephones indicate a “‘ spill-over’’ voltage 
somewhat similar to that previously mentioned, and a 
definite potentiometer setting is required for silence. 

In the author's apparatus, the value of the direct-current 
voltage required for silence or the zero correction is 
2.9 volts.. The zero correction may be eliminated by 
introducing a certain permanent direct-current voltage 
into the circuit, and when this is done, only one set of 
readings is necessary, but this scheme introduces com- 
plications, and is hardly worth while. The course of the 
voltage wave “spill over,” the author states, is pre- 
sumably due to the stream of electrons thrown off by 
the fil t of the Tungar rectifier, due to its temperature, 





of the number of rivets and the square of the d t 
of each rivet. This would necessitate an increase of 
riveting, which increase would depend on the position 
of the joint in the structure. Whether the stronger 
riveted joints, subjected to greater inital stresses, would 
be satisfactory is a matter for experiment with regard 
to some parts of the structure, and such experiments 
are to be carried out. In the majority of places a direct 
increase from, say, double to treble, or treble to quadruple 
riveted joints will meet the case. Arising out of this, it 
seems self evident that joints electrically welded and 
giving 100 per cent. efficiency would be the ideal method 
to use, and circumstances strongly favour electric welding. 
The steel scantlings for an existing vessel 450ft. long, 
built of ordinary mild steel, have been examined in some 
detail, and modified scantlings drawn up for the new 
elastic steel. It was found that erring very much on the 
side of safety, for the new elastic steel, it was possible to 
efiect a saving of 12} per cent. in the steek weight or a 
saving of 400 tons in the weight of the light ship, giving 
that much gain in the deadweight carrying capacity of the 
ship. It was also estimated that the increase in the 
total cost of the ship would not exceed 3 to 4 per cent., 
which would be easily set off by the additional earnings 
of the increased deadweight capacity. 

For bridge construction the new steel will be invalu- 
able, when it is remembered that by far the greater pro- 
portion of the steel work must be fitted to carry its own 
weight, and only a small proportion is required to carry 
the load. The matter of the application of this new 
elastic steel to the construction of a ship has now reached 
a very definite stage, so much so that a vessel will shortly 
be constructed of the new material, and it seems that 
the changes from ordinary mild steel to the new high elastic 
limit mild steel should have far-reaching consequences. 


t * Transactions,” I.N.A., Vol. LX1., page 281, 








and independently of any voltage impressed between the 
plate and filament. By taking two sets of readings in 
the manner described, thia ‘‘ spill-over "’ effect is eliminated, 

The sensitiveness of this sch 
only depends on the sensitiveness of the telephones, but 
also upon the magnitude of the total resistance of the 
circuit relative to the resistance of the telephones. It is 
therefore advantageous to keep the resistance, and 
especially that of the potentiometer, low relatively to the 
resistance of the telephones. The author uses a Tungar 
rectifier rated at 2 ampéres, a pair of telephones having 
& resistance of 2000 ohms, and a potentiometer having a 
total resistanee of 284 ohms. With this arrangement, it 
is easily possible in quiet surroundings to make settings 
to less than .2 of a volt, and as this setting is practically 
independent of the magnitude of the peak measured, the 
greater the peak the lower is the percentage error due to 
the setting. If greater accuracy is desired, or if the sur- 
roundings are noisy, an amplifier may be used in connec- 
tion with the telephones. An earth connection G is shown, 
and although it is not absolutely essential, it tends to 
reduce noise in the telephones. 

A modification of the scheme is shown in Fig. 2, the 
direct-current voltage in this case being kept constant, 
whilst the alternating-current voltage is varied. The 
arrangement shown in Fig. 1 must be used when no current 
may be drawn from the circuit which is under test ; whilst 
the scheme shown in Fig. 2 may be employed when it is 
permissible to take current from the circuit. The latter 
arrangement offers the advantage that if no direct current. 
is available, a battery may be used as shown. Moreover, 
if the operating voltage of the battery is accurately known 
and can be depended upon to remain constant, the direct- 
current voltmeter may be omitted. At first an endeavour 
was made to check the scheme by substituting a direct- 





of t, not. 


current voltage for the alternating-ourrent Voltage, this 
voltage being periodically applied by opening and closing 
a switch, but it was found that the results obtairted in that 


| way were not always correct. 
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Water-tube Boilers. 


Tue following report of the discussion on April IIth 
of Mr. L. M. Jockel’s paper “‘ Water-tube Boilers,” read 
before the Junior Institution of Engineers, has been 
supplied by the Secretary of the Institution :—In his 

| paper Mr. Jockel had suggested that the boiler of the future 
| would use powdered fuel, and would have the furnace 
refractories cooled by the feed water. Mr. Charles Erith 
pointed out that water cooling in the furnace was a very 
difficult problem, and in cases in which the whole of the 
| furnace walls were water screened, a very considerable 
proportion of the steam was generated in these accessory 
| boiler heating surfaces, which constituted a sort of huge 
 bird-cage ” extension of the boiler proper. Powdered 
fuel only. increased these difficulties. He said that he 
thought the boiler of the future would be of the-simples: 
character, stoker-fired, and without water screens, furnace 
| arch or flue gas air heater, the air for combustion bein, 
| heated by using hollow furnace walls. Mr. Erith quoted 
an American ‘test on a stoker-fired boiler with economiser 
| but no pre-heater, showing an efficiency of 92.7 per cent. 
Mr. Jockel said, however, that he was not prepared to 
believe any efficiency over 90 per cent. 
Mr. R. F. Evans put forward some of the advantages 
| which powdered fuel gave in spite of its cost. He said that 
| this was the era of bigger turbines and consequently bigger 
boilers, and one immediate effect of powdered fuel firing 
was that it increased the capacity of a boiler. For a 
boiler being converted to burn powdered fuel, a guarantee 
| was given to inmerease the evaporative capacity from 
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| 35,000 Ib. per hour to 77,000 Ib. per hour. Powdered fuel 

showed better efficiency than stoker-fired boilers under 
the varying conditions of station working. With stokers 
| it was difficult to obtain complete combustion of the fuel 
or to keep the temperature of the air constant, or, when 
those things hart been done, there was great difficulty with 
accumulations of ash. With powdered fuel, ali heat losses 
daring the banking period were abolished, and improve 
ments in furnace design were overcoming difficulties of 
refractories. 

Mr. F. D. Napier mentioned tho subject of circulation, 
which, he said, had not always received sufficient con 
sideration. As far as steam-raising ability and ultimate 
capacity were concerned, the important factor was circu 
lation. The ise action of the water in a boiler could 
never actually be ascertained, but some designs seeme! to 
bring about a sufficient circulation better than others ani! 
were consequently less liable to produee tube failures. He 
agreed with Mr. Jockel that boiler efficiency depende:| 
more on working conditions than on the make of thie 
boiler. A set of Lancashire boilers was showing an overa!! 
yearly efficiency of 74 per cent. 

The discussion also centred around the question of air 
|. pre-heaters, and Mr. R. H. Allen and Mr. Lindkirst gave 

particulars of the Thermix and Ljungstrom air pre 
heaters respectively. Mr. Allen said that boiler tempera 
tures were not increased by using pre-heated air so muc! 
as was imagined, and if the temperature of the air for com 
bustion was raised by 400 deg. Fah., the furnace tempers 
ture would be increased only by 300 deg. It was sail 
that trouble from deposit on the heating elements oceurre«| 
only rarely, generally when using bad coal, and an) 
deposit, which was usually a fine ash, could easily be 
removed by a jet of steam or by increasing the flue gas 
velocity. The amount of energy absorbed by air pre 
heaters was very small, not more than 0.5 per cent. of 
the total boiler output. Mr. Jockel gave details of a new 
test on a Ljungstrom pre-heater, showing a@ saving 0! 
fuel to the extent of 13.6 per cent., after taking into 
account the energy absorbed by the fans, 
| Mr. R. H. Parsons, who was in the chair, mentioned the 
| excellent efficiency which was being obtained at the Barton 
power station, and said that such efficiencies would pro- 
bably become more common in this country with the 
| advent of bigger stations. 











As the cost of living had not varied 5 points on March Ist 
since the men in the conciliation grades were given an 
extra shilling on January Ist last, there will be no change 
in their pay as from the Ist inst. 
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Railway Matters. 


Tur directors of the London and North-Eastern Railway 
have appointed Mr. A. F. Bound to be the signel engineer 
of the southern area, and Mr. A. FE. Tattersall to be assis- 
tant signal engineer. They have also appointed Mr. F. 
Downes to be telegraph superintendent of the southern area. 

For the intended improved services on the Great Eastern 
section of the London and North-Eastern Railway, twenty- 
nine new trains of ten coaches each have been ordered from 
outside firms. Each train will be on the Gresley articulated 
prineiple, with two sets of five coaches carried on six four- 
wheeled bogies. 

Ir is a satisfaction to heag that the latest order for loco- 
motives for India has been to a British firm. The 
Vulcan Foundry Company, ited, of Newton-le- Willows, 
received information last Saturday that its tender for 
forty broad-gauge locomotives for the East Indian Rail- 
way had been accepted. 

Tae Enfield branch of the Great Northern Railway was 
extended from Enfield to ae om in 1909 ie of a 
dupont oe Green and 


‘The remainder of work was put in hand later, mate 
nearly completed the war stopped operations. Its 
equipment for goods traffic was later res and the 


line was opened for ape trains in seommne 
now being completed, and signalled for passenger running, 
and is to be used for such as from June 2nd. 

In this column of Tae Enorverr of February 22nd last 
we mentioned that Mr. W. A. Webb, the Chief Commis- 
sioner of the South Australian Railways, had been invited 
to report on the Tasmanian Government Railways. Mr. 
Webb’s report has now been issued, and therein the 
opinion is expressed that the present unsatisfactory con- 
ditions are due to wages and the price of material being 
higher than the revenue warrants, to motor competition, 
and to excessive capital cost. Mr. Webb recommends that 
the successor to the late Railway Commissioner be paid 
£2500 a year—£1000 more than his d that 
no new eonstruction be authorised except with his approval. 

AccorDInG to the Board of Trade returns, the exports 
of railway material during the month of January last were 
of the following value, the eorre: s for 1923 
and 1922 being added in i, E186. es, £209,483 
(£253,344, £863,981); rails, 616 £130,243, £416,585) : 5 
carriages, £132,561 (£202,346, £1 } wagons, £274,210 
(£191,077, £529,909); tires and axles, £57,770 (£32,777, 
£67,095); wheels and axles, (£70,238, £153,366) ; 
chairs and metal sleepers, £241,139 (£30,840, £211,876) ; 
miscellaneous permanent waymaterial, £116,100(£111,091, 
£173,162); total permanent way material, £559, 951 
(£407,634, £1,046,063). The weight of the rails exported 
was 21,841 tons (16,583 toma, 36,928 tons); and of the 
chairs and metal sleepers, 11,738 tons (2704 tons, 13,527 
tons). Of the locomotives, £131,385 worth were sent to 
India, and of the rails, £67,114 to Africa, £33,744 to India, 
and £29,628 to New Zealand, 

THe Great Western Railway Company seeks, in its 
Bill now before Parliament, powers for additional accom- 
modation at Saltrsy, near Chester. In this Bill is involved 
the question of shunting over_a level crossing at that 
station. Parliament has always been very jealous of the 
publie rights where railways cross 4 highway on the level. 
Of thé many restrictions on railway co: ies under 
this head, the particular one relating to shunting is con- 
tained in the following clause in the Requirements as to 
New Railways: ‘ Sidings connected with the main line 
near a public road level crossing to be so placed that 
shunting may be carried on with as little interference as 
possible with the level crossing ; and, as a rule, the points 
of the sidings to be not less than 100 yards from the cross- 
ing.”’ On the Great Western Company undertaking that 
the crossing shall not be obstructed more than is necessary 
for the traffic, the clause was passed. 

THE railway accident which took place in Switzerland on 
Wednesday last was one of the most terrible that has 
occurred. The St. Gothard express, coming from Milan in 
the south, collided with the St. Gothard express, coming 
from Lucerne in the north. Forsome unknown reason, the 
north express driver either did not see or ignored the 
signals which were against him outside Bellinzona Station. 
The north express was coming at full speed, but the south 
express had only just left Bellinzona Station, and, con- 
sequently, had not attained its highest speed. All»the 
engine-drivers and their assistants were killed. One of 
the engines was completely destroyed, and the other three 
badly damaged. On the express coming from Milan there 
was a German coach, lighted by gas, attached 
next to the engine, and it caught fire. It is not yet known 
how many passengers it contained, as the coach was 
entirely consumed by the flames. Another passenger 
coach, belonging te the Italian State Railways, also caught 
lire, but thespassengers were rescued. 

Ix the Journal page of Tar Enorneer of February 8th 
the angiouncement was made that the Inter-State Com- 
merce Conamission had ordered each of the forty-nine 
railways whieh are to fix an installation of automatic 
train ¢ontrol by January Ist next, to provide a second 
installation. te also ordered forty-five other. roads to fix 
one installation eaéh. This last order was protested 
against on the grounds that the additional carriers named 
in the Commission's order of Jan 14th, 1924, had no 
notice of this proceeding, no notice of the intention of the 
Commission to make the order, and- that the order was 
made without a hearing, either of the carriers ‘ies to 
the order of January 10th, 1922, or of the additional 
carriers; that many of such last-named carriers were 
carriers with small traffic, with small net revenues, Grno 
net revenues, with infrequent trains, both freight and 
passenger, and with no installations of automatic signals ; 
that upon such lines no necessity existed for the installa- 
tion of automatic signals, or of automatic train control, 
for the reason that traffic upon such lines was s0 light that 
no additional safety in the operation thereof would be 
attained by the installation of either. The forty-nine 
companies protested also against the second installation, 
and, ferdhid asked that the time limit be extended for 
another twelve Months. The Commission has now agreed 
to hear the forty-five companies’ apneal, but has refused 
the others, 


Notes and Memoranda. 





In the course of a paper read before the Birmingham 
section of the Society of Chemical Industry, Mr. ¥F. J. C. 
China suggested the use of an emulsion of petrol as a fuel 
for internal combust ion engines, It was, be said, necessary 
to use from 1 to 2 per cent. of ammonium oleate as a 


| stabiliser, and with an emulsion containing 30 per cent. 


of water the same miles per gallon had been obtained with 
@ car as with plain petrol. 


At the annual meeting of the Swedish Water Power 
Association it was stated that the water power in Sweden 
exploited according to modern methods totalled 1,530,000 
horse-power at the beginning of 1924. _The power pro- 
duced during 1923 by these works was estimated at about 
3000 million unite. Power works are under construction 
at Lilla Edet with a capacity of about 30,000 horse-power, 
and at Lanforsen on the Dal River, with a capacity of 
about 33,600 horse-power. The former works will pro- 
rend be completed next year, and those at Lanforsen in 


In the general study of the electrical conductivity of | pominion 
refractories being conducted by the Depart- | 
ment of the Interior at the Columbus, 

Station of the Bureau of Mines, tests have ar 
on Maryland, Indian and Italian tales from 500 deg. Cent. 
toand including 1000 deg. Cent. These talcs at the 

time are being used for the manufacture of electrical 
insulators and cores for electrical heating appliances. 
Since 1000 deg. Cent. represents the maximum tempera- 
ture at which these tales are burned and used, tests were 
not carried to a higher temperature. Preliminary tests 
have been made on diaspore and magnesite. 


~ 


Norway's newest and most northerly radio station is 
now completed, and in commission at the town of Vardoe. 
For the present, only a day service will be maintained. 
The station, while being of moderate power, is fitted with 
most up-to- date instruments, including. # wireless tele- 

The ant are stretched between two masts, 
each over 150ft. high. The power will be supplied from 
the Vardoe electricity works.’ Final transmission trials 





revealed that in addition to the other N: stations, 
Helsingfors, Spitzbergen and Jan Maye: miles east 
of Greenland—could also be reached. The station's 


weather and other reports are likely to be of immense 
service to British and other trawlers fishing in Arctic 
waters. 


AL producing coal mines in Utah have approved the 
recommendations of the State Industrial Commission 
which calle for the use of roék dust to prevent coal dust 
explosions ; the use of water en the cutter bars of mining 
mathines to decrease the amount of dust formed ; 
invariable use of closed lights, and the use of only 
permissible explosives ignited by electric methods. 
According to a communication received from the Bureau 
of Mines, Department of the Interior, these requirements 
are the result of an intensive study of safety precautions 
made by the industrial commission the mine disaster 
at Castle Gate, Utah, on March 8th, in which 174 men lost 
their lives. Utah is the only state which has as yet 
required all these safety precautions, and it takes the lead 
among all coal-mining states in regulations for mine safety. 
The numerous coal dust explosions of the past few years, 
some of which have occurred in what were considered well 
watered mines, have caused mining men to be suspicious 
of the efficiency of watering. The Bureau of Mines officials 
state that watering as a general method is a failure, and 
urgently recommend rock dusting. 


ACCORDING to the estimates prepared by the Swiss 
Federal Railway Administration for 1923, the operation 
of the railways was expected to result in a deficit of 
25,000,000f., but as a result of increased receipts and a 
reduction in expenses last year closed with a surplus of 
about 3,000,000f. Encouraged by these results, the Swiss 
Federation recently offered for subscription a further loan 
in order to provide funds for proceeding with the work of 
electrification. The rapid sequence of such loans has 
the question as to the economic justification for the large | eigh 
expenditure involved in the great scheme of conversion 
to electric traction. On this pdint, it is known that after 
the work of conversion of a total length of 970 miles of line 
proposed to be electrified is completed, the total consump- 
tion of coalwill be 450,000 tons less per annum than when 
steam locomotion was in operation, on the basis of the 
traffic handled in 1913. At the price of 60f. per ton of 
coal, this represents a sum of 27,000,000f. per annum, which 
will no longer have to be paid to other countries for 
deliveries of coal. It is also of importance to note that 
most of the expenditure on the work of conversion is 
incurred in Switzerland. The more the traffic increases, 
the more economical electrical working will be, to say 
nothing of the other advantages of higher and the 
greater power of the electric locomotives which permits the 
haulage of heavier trains. 


A PRELIMINARY report has been presented by Mr. C. H. 
Thirkell to the Board of Trade upon a boiler 

which occurred in the Aberdare municipal power station 
on November 29th last. Seven men were i one of 
whom died subsequently. The boiler was the marine 
water-tube type, having 280 tubes, 4in. in diameter. 
The boiler was.about thirteen —. and a number of 


repairs had been made from including the 
replacement of defective tube in May, - The explo-, 
sion occurred in the new tube, which longi- | 

for a of about 1lin. The formed 
was at the 


cope erga gt nd it the contents 
of the boi due to overheat- 


revealed the fact that the tubes 
one were more than half full of loose sedimen’ 

and the removal of more caps disclosed the same 

in other rows of tubes. In his observations, the 
Surveyor-in-Chief states that the owners had gone to a 
great deal of pains and expense to ensure a pure boiler 
feed. More frequent “‘ blowing down "’ might have been 
advantageous, and visual inspection should have been made 


with sufficient frequency to ensure that the tubes were 








escaped. 
ing of the metal, accumulation of a sedi- 
ranary deport ine tube. "Atbough tha iat | oo 





Miscellanea. 





A NEw bridge is to be built across the river Usk at New- 
port, at a cost of over £140,000. 


| _Ir is reported that the facilities at Alexandra Docks, 


Newport, are to be extended at a cost of £1,000,000. 


| Tue extension of the Birmingham tramways towards 
| the Lickey Hills—a sleeper track running alongside the 
roadway——-was opened as far as Rednal on the 14th inst. 


A COLD storage capable of dealing with 450 head of 
sheep and cattle a week is to be put up at Walvis Bay, 
South-West Africa, The-cost of the scheme is put at 


Tue American House of ntatives has approved 
a Bill providing 25,000, dollars ly for the 
purpose of converting United States pping Board 
ships that are actively engaged in foreign trade into Diese! 
motor types. 


procars gy, anys Oe te be spent by the 
@ new mine and 


Geol Company” +0 open up 
cole at ové Scotia. The construction of a 
line of to the new site has been started. 


a colliery will have @ capacity of some 2000 tons 


aga A, = 
manufact 


in Spain, the question is being considered ‘of forming an 
industrial company with a large capital to undertake the 
manufacture of synthetic ammonia on a large scale. 


A FEw days ago Mr. Brown asked the Minister of Agri- 
culture whether the Ministry would give any information 





of stimulating 
led electro-culture, 
a special committee 
under the pw ether of Sir John ‘Boal The committee 
had issued a series of reports on the subj summaries 
of which had appeared in the Ministry's Journal. 


Be he return by the National Federation of Iron 
and Steel Manufacturers shows that the production of 
fron in Mareh amounted to 668,600 tons, compared 

th 612,700 tons in February and 633,600 tons in March, 
1923. The number of furnaces in blast at the end of 
March was 194, a net decrease of eight compared with 
February. The production included 214,800 tons of 
hematite, 235,100 tons of basic, 160,200 tons of foundry 
and 36,500 tons of forge pig iron. The output of steel 
ingots and castings in March amounted to 825,200 tons, 
in Moeghy-1933. ,600 tons in February and 802,500 tons 


in 1923. 


‘Ara recent meeting, the Council of the British ineers’ 
Association unanimously phon gon the following ion : 
—** Thé Council of the Bri Association view 


with grave concern the decision of H.M. Government not 
to introduce legislation to extend the duration of the pro. 
visions of Part I. of the Saf of Industries Act 
which deal with the making of Orders on the ground of 
depreciation of foreign currency. concern is not 
limited to the decision ision iteelf, but extends to its implications 
as indicating the attitude of the Government towards the 
manufacturing industries of the country in their present 
struggle with adversity at a time when the most urgent 
need is to provide increased wealth productive employment 
for our people.” 


A NEW wages agreement arrived at by the Joint Con- 
ciliation Board, representative of the Brassfounders 
Employers’ Association and the National Brass and Metal 
Mechanics’ Society, has been finally approved this week. 
It provides for an advance of ld. per hour to men of all 
grades. The agreed bonus will therefore be 21s. 6}d. per 
week of forty-seven hours. The bonus for youths between 

Sie tall voeatay-ape is to be increased by $d. per hour, 
makinll their total bonus Ils. 4d. Where foremen are 
engaged at a fixed wage the above advance will not 
apply unless a, between employer and 
cnpician but the t Board considers it is only 
reasonable that where a man has suffered a reduction on 
the last occasion he should benefit by the increase now 


Recentiy the Preston Town Council, at the invita- 
tion of the chairman of the Electricity Committee, paid a 
visit to the Ribble power station now im course of con 
struction and rapidly approaching completion. The build- 
ings, of the steel-frame type, are constructed ‘of brick and 
conerete, reinforced with steel girders, and comprise « 
boiler-house, turbine room, and office and switchgear 

. “The plant being installed consists of five Bab 
eock and Wilcox boilers, which will supply steam to two 
turbo-generators, each capable of an output of 12,500 
kilowatts. Accommodation is also provided for @ third set 
of similar capacity to be installed at a later date. The 
current will be generated at 6600 volts. The switchges, 
has been installed by Metropolitan- bias Electrica! 


Company, Limited. rent 


A REPORT on the ly rege bax eexdilanl 
been submitted by the Aberdeén chief rical engineer 
‘to the’ Corporation's Electricity Committee. The report 
states to meet demand for electricity 
and to ve the supply, ae -over from direct 
current. to alternating current in the Deeside district is 
edtried out in sections. The work in the Cults 
central area was completed on February 24th of last year, 
whilst the work in the Culter area was finished on Decem- 
— — The electrical engineer urges that @ portion of 
eastwards from the Cults central area 
waite <~ --Ey 147 consumers should be changed 

wat Gas Somme As regards the remaining western 
pontien of the district from Bieldside, authority was soug)t 
to arrangé fora site on which to erect an inexpensive 
galvanised iron sub-station to house a static transformer 
and switchgear, and to lay a 6600-volt cable. The report 
was adopted, and if possible it is proposed to complete 





clean. 





the latter work before next winter. 
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The Exhibition. 


On Wednesday last the Great Exhibition at 
Wembley was opened by the King in the presence 
of a vast concourse. It is a fact of not a little 
significance that one of the most recent products 
of science was used to make his Majesty’s voice 
audible without effort, not only from one end of the 
Stadium tothe other, but even, through the medium 
of wireless telephony, to far parts of Europe. 
There is no development of the present century 
more remarkable than the transmission of human 
speech over enormous distance, and there was some- 
thing peculiarly fitting in the very first act con- 
nected with an Exhibition which owes so much to 
science being performed by the aid of science. 
“The Exhibition,” said his Majesty, “‘may 
said to reveal to us the whole Empire in little, 
containing within its 220 acres of d a vivid 
model of the architecture, art and industry of all 
the races which come under the British flag. It 
represents to the world a graphic illustration of 
the spirit of free and tolerant co-operation which 
has inspired peoples of different races, creeds, 
institutions, and ways of thought to unite in a 
single commonwealth and to contribute their 
varying national gifts to one great end. It will 
enable us to take stock of the resources, actual 
and potential, of the Empire as a whole; to 
consider where these exist and how they can best 
be developed and utilised; to take counsel 
together how the people can co-operate to supply 
one another's needs; and to promote national 
well-being. We believe that this Exhibition will 
bring the peoples of the Empire to a better 
knowledge of how to meet their reciprocal wants 
and aspirations, and that where brotherly feeling 
and the habit of united action already exist 
the growth of inter-Imperial trade will make the 
bonds of sympathy yet closer and stronger.”’ 

It is now too late to speak of errors committed 
during the creation of the Exhibition and too early 
to discuss its achievement.. Many visits must be 
paid to the numerous palaces and halls before a 
just conception of the magnitude and completeness 
of the design can be seeured. It is rather with the 
spirit and intention of the Exhibition than with its 
execution that we must deal to-day. It was not 
conceived in any hoastful or vainglorious spirit. 
It is not intended merely to exhibit to a gaping 
and astonished world the might and extent of the 
British Empire; it is not designed to humble 
other nations by the contemplation of the resources 
of an Empire which is by far the richest the world 





has ever seen, No such thoughts, we are con- 


vinced, have ever passed through the minds of 
those in whose hands the management of the 
Exhibition reposes or of those who are displaying 
their products in its palaces. If we understand it 
aright, the prime appeal of the Exhibition is to 
the peoples of the British Empire. Divided by 
many thousands of miles, separated by diversity 
of tongues, lacking unity of outlook owing to 
differences of race, of climate, of social conditions 
and natural resources, a complete conception of 
the Empire is denied to all but a few who have the 
time, the inclination, and the means to study its 
many details and the superlative intelligence that 
is required to harmonise its diverse units. The 
Exhibition gives to all, what has hitherto been 
reserved for but few, the opportunity to see the 
Empire as a whole. That is a great conception. 
It is true that they must see it through reversed 
lenses ; that what is presented to them is no more 
than a reduced image. But even that defect has 
its proper merits ; for just as it is easier to appre- 
ciate the beauties of a small picture which can be 
seen at a single glance than a large one of which 
only a portion can be covered at one time by the 
eyes, so will it be found more easy to secure a 
general conspectus of the enormous resources, the 
inexhaustible variety and the illimitable extent of 
the British Empire by this small-scale reproduction 
of it than could be obtained by many years devoted 
to travel and exploration. That something must be 
missing is inevitable. We cannot reproduce in 
England either the spirit of the burning South or 
of the frozen North ; we cannot in some few score 
acres hope to give more than a bare idea of the 
manners, customs and industries of the nations 
who honour the British flag, or of the lives of our 
own people who bear that flag in the uttermost 
corners of the globe. But what we can do, what 
the great Exhibition will unquestionably do, is 
to bring together those who inhabit the diverse 
nations and climes and show them, in some measure, 
what manner of life men live and what pursuits 
they follow in those portions of the globe that are 
unknown to them. Thus the Exhibition will 
become an educational medium of inestimable 
significance. It will broaden the minds of all those 
who visit it with open eyes, it will lead to a har- 
monising of diversities, it will enlarge sympathies 
and will knit the various members of the Empire 
into a more effective solidarity. 

Such are the high ideals that we see behind the 
congeries of nations assembled at Wembley. But 
there is a more material aspect of the Exhibition. 
The value of sentiment—-Empire sentiment, the 
sentiment that binds together all those that 
acknowledge the Mother Country—is not in ques-. 
tion ; but no empire ever has been, or ever will be, 
maintained on sentiment alone. Were sentiment 
sufficient in itself, America to this day would have 
remained part of the British Empire ; we lost that 
great nation through interference with her com- 
merce, and it may be held as a certainty that whilst 
in similar circumstances other nations would also 
declare and fight for their independence, it is 
equally certain that we may bind them together 
and to ourselves by the double bond of sentiment 
and trade. Hence it is very right that the Exhibi- 
tion should be a vast fair as well as a panorama of 
the Empire. That British manufacturers should 
look upon it as an opportunity for proclaiming their 
wares and that they should found upon it their 
hopes for a recovery of their fallen trade is not to 
be wondered at ; but there is not one of them who 
does not recognise that after all commerce is an 
exchange of commodities, and not of money alone. 
For what India, Canada, Australia or any other 
portion of the Empire buys from us, it pays, 
ultimately if not directly, in goods of its own pro- 
duction. Hence, the commerce which brings pros- 
perity to Great Britain brings it equally to every 
one of the Dominions, Colonies and Dependencies. 
Whatever good may spring from the Exhibition, 
whatever encouragement it may give to flagging 
trade, will be shared by all. It is hoped earnestly 
that it will lead to an expansion of Imperial com- 
merce, and that it will convince all the countries 
of the Empire that they can satisfy each other's 
needs and that by so doing they will gain mutual 
prosperity. It is hoped also that it will open before 
younger men and women the possibilities and 
attractions of foreign lands, and thereby lead to 
the increase of emigration to the Colonies and thus 
strengthen the bonds that tie her children to the 
Mother Country. It will fail, however, if it in- 
creases filial and neglects fraternal affection. It 
is no less important that the widespread countries 
of the Empire should become better known to 
each other than that they should augment their 





attachment to Great Britain, and we shall misun- 
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derstand the purpose of the Exhibition if we see 
in it only a means of displaying the wealth of the 
Empire to Britons and neglect to observe that, 
equally, it shows to every country, not only the 
wealth of Great Britain, but that of every one of 
the units of the Empire. 

Such, we take to be the spirit of the Exhibition. 
Let us glance for a moment at the manner in which 
it has been embodied in those portions of Wembley 
with which engineers are principally interested. 
The position occupied by the numerous industries 
associated with engineering and shipbuilding in the 
United Kingdom is so great and is increasing at 
such a notable speed in several countries of the 
Empire, that especial provision has been made for 
the representation of those industries. The Palace 
of Engineering is the biggest single building in the 
Exhibition, and is only approached in area by the 
Palace of Industry, all the other pavilions being 
far smaller. In it are shown examples of nearly 
all the products of electrical, mechanical, marine 
and other branches of engineering to which the 
United Kingdom owes a great portion of its wealth. 
Regarded as a whole, the display is representative 
of the work of this country, but it is impossible not 
to feel regret that two important branches of 
mechanical engineering decided not to exhibit at 
Wembley. The machine tool trade of the kingdom 
has grown to such magnitude that its absence from 
the Palace of Engineering cannot fail to be com- 
mented upon with wonder. It should therefore be 
known as widely as possible that the machine tool 
makers will hold an Exhibition at Olympia during 
September, and that the makers of wood-working 
machines—the other trade to which we referred— 
will join them there. Thus not till the autumn will 
visitors to London have an opportunity for study- 
ing the full scope of British mechanical engineering. 
It is possible that technical visitors to the Palace 
of Engineering will find little that is new ; as far 
as we have been able to ascertain by inquiries and 
by such inspections as were possible under the 
hurried conditions of the past few weeks, very few 
important new inventions or new designs will be 
shown. As engineers, that fact may cause some 
disappointment, but if we look at it from a larger 
aspect, our regrets may be tempered by the 
retlections that the machinery displayed represents 
types which have been tested by experience and 
not found wanting. We must constantly remember 
that the purpose of the Exhibition is to encourage 
trade, that in a very real sense it is a vast bazaar 
to which all the nations of the earth are invited to 
see the wares the Empire has to sell. In such cir- 
cumstances, the proper thing for the “‘ shopkeeper ” 
to do is to show his stock wares in the ‘‘ window,” 
and that is just what British engineers are doing. 

That it is a very remarkable display, we need 
not say. Exactly how many engineering firms are 
exhibiting, it is as yet, not possible to ascertain, 
but that the Exhibition will give a finer and juster 
panorama of the engineering industries of the 
Empire than has ever before been presented, goes 
without saying. We trust sincerely that it may be 
the means of dispersing that gloom which has hung 
over the engineering and shipbuilding trades of 
this country for many months, It is the business of 
all who have the welfare of the Empire at heart to 
do all in their power for the achievement of that 
object, and it must be the particular duty of all of 
us who acknowledge Great Britain as our home to 
offer a warm welcome to those who come to us from 
overseas, whether they be foreigners or our own 
people, and to show them that British engineering 
stands to-day as high as ever. The time for criti- 
cism is past; the time for energetic action has 
come, The success of the Exhibition lies with the 
British people, and, above all, with British engi- 
neers. An unexampled opportunity for showing 
the world that British engineers, from whatever 
part of the globe they may come, are unsurpassed, 
lies before us. Let us take full advantage of it. 


Communication Circuits. 


Mr. 8. G. BarrHoLemMEew’s paper on ‘‘ Power 
Cireuit Interference with Telegraphs and Tele- 
phones,”’ read at a recent meeting of the Institution 
of Electrical Engineers, shows that with the in- 
creasing use of electricity the problem of satis- 
faetorily operating communication circuits is 
becoming a somewhat troublesome one, Those 
connected with the light current branch of elee- 
trical engineering have long been more or less 
bothered by interference from power circuits, 
and it is evident. that unless proper precautions 
are taken these troubles will not diminish in the 
future. In his presidential address before the 
Institution of Electrical Engineers, Mr. F. Gill 
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referred to this important matter. The two 
branches of the electrical industry, he said, must 
learn to work together harmoniously, and to avoid 
or mitigate the serious reactions which are liable 
to occur between their respective circuits. In 
grappling with the problem, there must not be 
any claim for priority or protection. The power 
engineer must not contend that the light current 
side of the industry must look after itself, nor must 
communication engineers assume that their existing 
arrangements are so perfect that they need not 
be altered. Mr. Bartholemew’s paper covers 
a very wide field, and indicates how designers 
of electrical machinery and communication engi- 
neers may minimise interference. The inyportance 
of producing electrical machines free from har- 
monics is emphasised, for in that way, the author 
points out, practically the whole of the trouble 
associated with telephone circuits can be eliminated. 
The power engineer, it is explained, should design 
his systems so that the loads and lines are balanced. 
He should employ transformers working at low 
magnetic density and with connections that are 
least likely to cause interference, and he should 
endeavour to reduce the number of faults on his 
circuits. A part of the paper of particular interest 
at the present time is that which deals with inter- 
ference from traction circuits. During the course 
of a discussion on rotary converters at a meeting 
of the Institution of Electrical Engineers in 1922, 
Mr. Bartholemew told those present that on the 
whole there was more trouble with direct current 
than there was with alternating current. In his 
paper, however, he seems to take the opposite 
view. This part of the paper, by the way, seems 
to be very largely a repetition of a part of another 
paper which the author read before the Institution 
of Post Office Electrical Engineers in 1914, and 
it contains statements which are not in conformity 
with present-day experiences, such, for instance. 
as the statement that arc lamps connected to 
the Dessau telegraph office wires on the Dessau 
Bitterfeld Railway were found to burn well. This 
story has been told over and over again by 
opponents of alternating-current traction, but as 
it refers to an early period in the history of single- 
phase railways, when much had to be learnt, 
there is no object, so far as we can see, in repeat- 
ing it. 

Another statement which, no doubt, will be 
made good use of by those who can see no field 
for alternating-current railways is that the cost 
of shifting the telephone lines from the Stockholm- 
Gothenburg railway will be £500,000. That is 
a lot of money, but the author should have stated 
what relation the figure bears to the total cost 
of electrification and the circumstances under 
which the lines are to be removed. As a matter 
of fact, we learn on very good authority that the 
contract for telephone cables for this railway 
was placed before it was decided whether the line 
should be electrified on the direct-current or 
alternating-current system. Continental engi- 
neers, it seems, contend that, as a rule, when long 
stretches of railways are electrified, the communica- 
tion circuits should be removed in any case. Indeed, 
according to a recent article by Dr. S. P. Smith, 
the Germans consider that it is unsafe to run high- 
pressure conductors of any kind near communica- 
tion circuits. Just recently we have received 
a@ communication relating to this matter from Dr. 
Behn-Eschenburg and Mr. Kristen, who consider 
that the disturbances which are most difficult 
to deal with, from a technical point of view, are 
those produced in electrical cireuits by ‘ transient 
phenomena.’’ In the case of short circuits and 
interruptions on direct-current systems, the trouble 
is considered to be much more pronounced than 
it is in the case of the alternating-current systems, 
and the maximum induced pressure is not 
reduced by the use of quick-acting switches. 
When carrying oat electrification schemes on 
a large scale, these authorities contend, it is 
scarcely possible to allow single-phase, three-phase, 
or direct-current. traction wires to run parallel 
with the communication circuits, which should 
be placed underground. In Italy and Switzerland 
the use of cables for the telephone circuits has been 
resorted to on the most important sections, 
whereas in Sweden the trouble is being overcome 
partly by the use of cables and partly by other 
methods. The largest electric traction schemes, 
Dr. Behn-Eschenburg and Mr. Kristen point out, 
employ single-phase current, and similar experience 
with direct current is not available. The attitude 
of France with to this matter is somewhat 
diffieult to understand, for although telephone 
interference on the experimental alternating-current 
line was completely overcome by taking apparently 





simple steps, the possibility of telephone inter. 
ference was oné of the reasons given for the fina] 
choice of direct .current;, Other, reasons were, 
however, also given, and it is probable, we think, 
that the communication circuits really had little 
to do with the matter. It seems to us that the 
practice of converting the whole of the alternating 
traction current into direct-current for the sake 
of the telephones is a somewhat extraordinary 
procedure, especially if, as the Swiss and other 
continental engineers contend, the use of direct 
current will not remove the trouble, We note 
from the March issue of the Journal of the Institu- 
tion of Electrical Engineers that a low musical 
note is already being heard in, the telephones 
on the Midi Railway, but apparently it does not 
interfere with conversation. The work that has 
so far been carried out, however, constitutes but 
a small part of the complete undertaking, and it 
will be interesting to see to what extent the 
arguments of the Swiss and other continental 
engineers are correct. An interesting fact in 
connection with the French electrification scheme 
is that although direct current is now used fo 
the propulsion of the trains, 60,000-volt trans. 
mission lines are supported on the same structures 
as the contact line and the inductive kick on the 
telephone circuits at times of short. circuits 
apparently does not cause any appreciable in- 
convenience. 

During the course of the discussion on Mr 
Bartholemew’s paper, Mr. R. A. Mack, of the 
Western Electric Company, explained that with 
proper telephone and telegraph equipment and 
installation there was no reason why there, should 
be any interference from power circuits, and said 
that he knew of cases where communication 
wires ran parallel with single-phase lines. He 
also referred to the fact that with direct current 
electrolysis troubles had to be taken into account, 
and on the whole he doubted whether single-phase 
systems caused any more trouble than direct 
current systems. Much depends upon the design 
and construction of the plant. associated with 
power supply systems, and, according to M: 
Mack, in this respect continental engineers are 
ahead of British manufacturers. There is no doubt, 
we think, that this problem of eliminating inte: 
ference is not such a terrible one as some suppose 
At the present time cables are being largely used 
for telephone circuits, and their advantages were 
clearly set forth in a paper read some time ago 
before the Institution of Electrical Engineers by 
Sir William Noble. We do not wish to appear 
too revolutionary or too ambitious, but it seems 
reasonable to suppose that in time to come the 
bulk of the Post Office communication circuits 
will be placed underground. Possibly the carrier 
wave system may also help to solve the communi- 
cation difficulty. The use of power lines for tele- 
phone purposes is a comparatively new develop- 
ment, but it is receiving a considerable amount 
of attention in America;! whilst in this country 
Mr. Edmund Hann, of the Powell Duffryn Colliery 
Company, has adopted the system with marked 
success on the high-tension power lines between 
Llantrisant and Bargoed, 





Literature. 


Text-book of Industrial Cost Accounting. By P. M. 
Atkins, M.A. London: McGraw-Hill Publishing 
Company, Limited, 6 and 8, Bouverie-street. 
E.C. 4. 1924. Price 17s. 6d. net. 

AurHovucH this work is primarily intended for thie 
student of cost accounting, it is so written that it can 
be commended to engineers who wish to acquire » 
personal knowledge of the subject. The general pro 
blem is treated in a broad-minded spirit, the autho: 
realising that there can be no royal road to so intricate 
an investigation, and one that is complicated by such 
a variety of variables. His avowed intention is to 
fit. the student for writing a satisfactory report upon 
the application of the principles of modern cost 
accounting to some manufacturing concern of which 
he has personal knowledge. We feel that the subject 
has been approached from the correct standpoint, 
which is that the cost accountant should always 
regard himself as the servant-of the manager, being 
ready at all times to give information in whatever 
manner the management may desire. 

The book naturally divides itself into eight main 
sections ; the first, comprising six chapters, being 
in the nature of an introduction, in, which. the value 
of cost accounting and the various functions of an 
organisation are described. The next four sections, 
covering Chapters VII. to XXIV., deal with those 
main items which are responsible for the, build-up 
of the cost, viz.,. material, labour, expenses, and 
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burden. The next two sections consider the manner 
in which costs should be recorded, and the various 
aids to cost accounting, which include the different 
calculating machines, while the final section is devoted 
to @ dissertation on the way in which cost records can 
be utilised. 

In addition there is an appendix giving suggestions 
to the student as to the manner in which he should 
write the report to which allusion has already been 
made. A number of pertinent questions will be found 
at the end of each chapter, as well as frequent refer- 
ences to other works for additional reading. 

The critic is somewhat disarmed in the face of such 
statements as “‘ cost accounting will probably never 
be so well standardised as general accounting, because 
it is @ record of transactions that necessarily vary 
greatly from industry to industry.” ye have in 
mind factories where cost accounting has not been the 
success it should, because the cost. accountant did 
not possess that breadth of vision evidenced by Mr. 
Atkins, but rather tried to force a system which, 
though excellent for one form of product, was quite 
unsuitable for the case in point. 

The idea of an organisation manual will be new to 
many, but the author strongly advocates it, suggesting 
that it should “‘set forth a definite conception of the 
work of the several departments,”’ #.¢., it should give 
a clear lead as to the functions of each section, but 
not how they perform those functions. A good manual 
of this sort should certainly obviate all chance of the 
overlapping of duties which is so apparent in some 
concerns, but we cannot refraip from commenting on 
the elaborate staff required to work the system 
satisfactorily, as evidenced by the “ organisation 
chart ” on page 61. 

The vexed question as to whether or not interest 
should be ineluded as an element of cost is carefully 
considered, and, after setting out the pros and cons, 
the author does not favour inclusion, save in excep- 
tional cases, as the additional cost. of the records that 
have to be kept can hardly be justified. 

On the subject of *‘ burden,” an American term 
defined as ‘‘ the total of the manufacturing expenses, 
the load which the product or the business must 
carry, naturally a great deal has heen written, and 
the necessity for discriminating between earned and 
unearned burden is emphasised. Obviously a shop 
foreman will discredit a system which shows his 
expenses rising when the volume of work passing 
through his hands is on the down grade, for he knows 
that he is consuming less power, and in all directions 
is having less service than before. Hence the need 
for dividing the burden and all the expenses paid 
which have rendered no service to the product should 
be treated as ‘‘ unearned burden,” In times of trade 
depression it may be necessary to maintain a nucleus 
staff, which will not be able to do very much in a 
directly productive way, and it is so obviously unfair 
to saddle the factory products with such charges that 
it would seem unnecessary to labour the point were it 
not for the fact that many cost accountants are not 
clear as to the treatment of the unearned portion, and 
so breed an atmosphere of suspicion in the minds of 
the factory administration. If we are satisfied as to 
the meaning of the burden, the question of the method 
of its distribution is a far more contentious one, for 
whereas a@ simple unit method would undoubtedly 
suit a factory turning out a standard article, it would 
be a lamentable failure in @ more complex organisa- 
tion whose products were varied and very dissimilar. 

The method which the author appears to advocate 
is the machine-hour rate, in which every machine is 
rated at so much an hour, and each job charged with 
“factory overhead’ to the number of hours spent 
by the different machines on the manufacture of the 
article. This method has been largely applied to 
industrial organisations in the United States, and it 
is for that country that the work under review is 
primarily intended ; but we can say from experience 
that in the few concerns in this country where the 
machine-hour rate has been applied the results have 
been most encouraging, and in some cases a state of 
comparative chaos has been converted to one of 
intelligent system. 

The author lays great stress on the value of cost 
accounts to the manager during the period of manu- 
facture, but if the figures that are submitted by the 
cost accountant are to be of real service they must be 
available as soon after the completion of the article 
or component as is humanly possible. We should have 
been glad to hear from Mr. Atkins what he considers 
to be a reasonable time lag. 

The only other omission from a book that is replete 
with information is some indication of what the cost 
of the eost accountant, his staff, his time recorders, 
computers and other machines is likely to be. Many 
engineers would weleome a cost accountant in their 
factories if they eould form some conception in advance 
of what he was likely to cost and of what he was 
likely to save. They have visions of forms and cards 
ad infinitum, with a human army in their train, and 
they see their pay roll increasing without an adequate 
return being assured. If Mr. Atkins and other expo- 
nents of cost accounting would consider this suggestion 
and prepare a statement showing how specific com- 
mereial concerns had benefited financially by the 
application of the theories that are propounded in 
the modern treatises, they could nowadays make 
& very convincing case for themselves, better even 
than the argument, good though it undoubtedly is, 





that not one of those firms that have adopted the 
principle of cost accounting has eventually abandoned 
it. 

The fact that this ‘‘ Text-book of Industrial Cost 
Accounting’ is written by ®n instructor im the 
University of Chicago for American students in no 
way detracts from its utility to the British engineer. 


Low Temperature Carbonisativn. By 8. N, WeEt- 
LInGTon. A.M.I.E.E., F.C.S., and W. R. Coorrr, 
M.A., B.Sc. London: Charles Griffin and. Co. 
1924, Price 25s. net. 


THE authors state in their preface to this. book that 
while the subject of low temperature carbonisation 
has been the centre of many hopes and much discus- 
sion during the last few years, there has been no 
adequate treatment of it in book form. They 
have attempted, therefore, to fill a gap in the litera- 
ture of the subject. In the present volume they 
discuss, in considerable detail, the various aspects 
of low temperature carbonisation, especially the 
character and value of the products, namely, the 
solid fuel, the gas, the ammonia, the tar and oils. 
Some experimental data that have not been pub- 
lished before, together with an analysis of the power 
aspects of low temperature carbonisation, are given, 
and an appendix containing the more important 
British patents closes the volume. The authors 
and publishers have done their work well, and have 
produced a very valuable and useful book on a subject 
that deserves the attention of all gas engineers. If 
this country is ever te be freed from the domestic 
smoke evil, it will probably be by the widely extended 
use of a solid fuel produced by the low temperature 
carbonisation process. 

Chapter J. is introductory, and deals with Thomas 
Parker's first patent of 1906. We are pleased to 
see full justice done to Parker's original work, for 
there has been a tendency to ignore or discount 
his services in connection with the development of 
the low temperature process, and to blame him 
unjustly for the financial losses that occurred in 
the too hasty commercial exploitation of ‘‘ Coalite.” 
Parker's 1906 Patent Specification is reproduced 
at length in this chapter, and the authors state 
that, in their opinion, in this patent one finds the 
real solution of the low temperature process, pro- 
vided the plant be constructed to carry out the 
details in accordance with the specification. Parker's 
invention, they add, was of great value, and although 
it is only recently that commercial success appears 
to have been obtained, that fact does not detract 
from the value of his early pioneer work in connection 
with the method. 

Chapter [1., upon the “ Origin and Distribution 
of Coal,” contains some useful preliminary facts 
and figures, and the study of the subject is really 
begun in Chapter LII., which discusses the theory 
of the low temperature process and the laboratory 
results obtained by Wheeler and Burgess in their 
investigations of the volatile constituents of coal. 
Wheeler and Burgess’s investigations were recorded 
in papers read before the Chemical Society in 1910-11, 
which are abstracted at considerable length. The 
authors state that these results “ are of great interest 
and the re-examination of their (Wheeler and 
Burgess’s) accurate investigations will afford a most 
useful study to those who desire to obtain a further 
insight into a very difficult problem. The authors 
have especially selected these results, as they bear 
the imprint of having been obtained with great care 
and skill and also with well-designed laboratory 
apparatus. Their low temperature results confirm 
in many respects those which have been obtained 
in low-temperature laboratories with similar coals.” 

Chapter IV. deals with some of the practical 
difficulties of low temperature distillation. and 
gives figures obtained with Dinnington main slack 
—7 ewt. charges—showing the slow transmission 
of heat to the centre of the charge in the retort 
during 7-hour heatings. The effect of temperature 
upon the yields of gas and tar are also discussed, 
and Vivian Lewes’ experiments upon this point are 
cited. Chapter V. is entitled ‘‘ The Relation of Thick- 
ness of Coal to Rate of Gas Evolution,” and after 
analysing the figures available, the authors state 
that, “‘ having regard to the foregoing, it is per- 
fectly evident that the coal thickness must be kept 
down to about an average of 5in. when using low 
temperatures for the distillation of coal. Under 
certain conditions the thickness may be raised to 
8in., and perhaps 10in., but in that case the method 
of heating must be altered materially.” 

Chapter VI. upon ‘‘ The Products of Low Tempera- 
ture Distillation of Coal’ is one of the most valuable in 
the book, since in it the physical and chemical 
characteristies of the gas, tar, oils, and solid fuel are 
discussed at length, and the yields of ammonia 
sulphate from the high and ‘low-temperature pro- 
cesses are compared. 

Chapter VII., the longest in the book, describes 
and illustrates all the low-temperature systems 
that have been tried commercially. These the 


authors classify into three divisions, namely, those 
with external heating, those with internal heating, 
and those which utilise both. The only omission 
from this chapter is the Piron Caracristi process, 
which Mr. Henry Ford is reported to be exploiting 
in America, In this process a bath of molten lead 





is used as the heating agent for the fuel, which is 
sprinkled as.a powder. on.its surface in « thin Jayer, 
and is then carried forward through thé earbonising 
chamber by the flow of metal: This chapter is well 
illustrated, and in spite of this omission, is the best 
résumé of the practical side of low-temperature 
processes that we haye seen. 

Limits of space will not permit any detailed 
references to the remaining chapters of the volume, 
which déal with Research Results; the Coking 
Properties of Bituminous Coais; Recent Researches 
into the Structure and Behaviour of Coal under 
Heat and other Treatment; the Generation of 
Electric Power by various Systems on Capital Power 
Stations. 

When a new edition is called for the authors might 
amplify the present index with advantage. 





SIXTY YEARS AGO. 





Tw our issue of April 22nd; 1864, we reprinted from the 
Telegraphic Journal a short article by Mr. (Sir) W. H. 
Preece, entitled “The Application of Electricity to 
Domestic Purposes.’ We look in vain, however, for any 
sign that the author was among the prophets, for his vision 
of the uses to which electricity would be applied in the 
home did not extend beyond the electric bell. He extolled 
the simplicity, the certainty of action and the noiseless- 
ness of the electric bell, and urged that we should not lag 
behind the French in adopting it on an extensive scale for 
everyday domestic purposes. It may be doubted whether 
the electric bell of to-day always quite merits the praise 
heaped upon it by Mr. Preece, but compared with -the 
vocal calls, the hand clapping, the hand bell, and that con- 
torted system of wires, cranks and levers known as the 
bell pull which our ancestors employed for domestic 
signalling purposes, it is no doubt one of the minor im- 
provements which the advent of the electrical age has 
given us. In the same issue we published a report 
addressed by Mr. (Sir) Wm. Fairbairn to “ Alderman 
Pochin and the gentlemen intending to purchase the Great 
Eastern steamship.” The report was dated February | 1th, 
1864, and its appearance was somewhat belated, for just 
before it was published the vessel had been taken over by 
Glass, Elliott and Co. for the purpose of laying the Atlantic 
cable. Mr. Fairbairn expressed the opinion that she was 
admirably adapted for use as a cable ship, but his report 
was primarily concerned with the rehabilitation of the 
vessel as a passenger and cargo carrier for long voyages, 
such as to Calcutta. His chief recommendation was to the 
effect that the paddles and paddle engines should be re- 
moved and that the screws and screw engines-—possibly 

needed up—should alone be relied upon for propulsion. 
The speed, it was estimated, would by this plan be reduced 
from 14 to 104 knots, but the net saying on coal and other 
items would, it was calculated, amount to over £29,000 
a year. Mr. Fairbairn, however, suggested that with the 
reduced speed the difficulty already experienced of steer- 
ing the vessel in a rough sea would be increased, and that 
it might be found necessary to supply her with new sets 
of masts, spars and rigging ; in fact, virtually to convert 
her into a sailing vessel, with the screw engines as an 
auxiliary source of propulsion, We may perhaps, while 
referring to the Great Eastern, say that we have recently 
had recalled to us an interesting fact connected with her 
trial trip. A contributor of Tae Encrneer, the late Mr. 
Harrison, designed to supply us with a description 
of the event, and to that.end shipped himself for the trial 
as a fireman, He was, however, discovered, and those in 
charge, determined to prevent unauthorised publicity, 
took the short but eftective course of putting him over- 
board in an open boat, in which to make the best of his 
way ashore again. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE SPECIFIC HEAT OF GASEOUS MIXTURES. 

Sm,—During the recent discussion at the Institution of 
Civil Engineers on “ Efficiency Standards for Internal Combus 
tion Engines,” considerable stress was laid by various speakers 
upon the expressions for the specifie heat of gaseous mixtures 
attributed to Stodola. 

I do not think, however, that Stodola ever published these 
expressions as they stand. The figures given agree with those 
arrived at by me by a process of deduction from an article 
of Stodola’s in the Zeitschrift des Vereines Deutscher Ingenieure, 
June 22nd, 1912, and which I used in an article on the * Limits 
of Gas Engine Efficiency "in Engineering, December 18th, 1914. 

It seems probable that later writers who quote the specific heat 
formule as Stodola’s have really obtained the figures, directly 
or indirectly, from the Kngineéring article. The degree m which 
they are due to Stodola is only limited, and is fully explained 
in that article. 

The coefficients of the second and third terms are based on 
figures chosen as typical from among several values given 
by Stodola, and further, all the coeflicients had to be converted 
into the form now quoted by means of an assumption as to the 
mean density of the probable typical mixture. 

The formule in question have, no doubt, been regarded 
by the Committee on Heat Engine Trials and by others as having 
an authority to which they are not entitled. 

I understand, though at present 1 have not been able to 
verify it, that Stodola subsequently has modified the specific 
heat values he used in 1912, In any case, it is important that 
the figures under consideration should be traced back to their 
original source before judgment upon their adoption or otherwire 
be pronounced. 

Manchester, April 17th. T. B. Mortry. 








Tue harbour at Ingonish, Cape Breton, is to be dredged 
to a depth of 21ft. in connection with the development of 
@ local deposit of gypsum. 





450 


THE ENGINEER 


Apri 25, 1924 








Institution of Naval Architects. 
No, TII.* 


Ar the evening meeting on April 10th Mr. R. W. 
Allen presented a paper dealing with the “ Application 
of Steam Turbines to Auxiliary Machinery,” of which 
an abstract will be found on page 455. 

Mr. James Weir said that Mr. Allen had proved the 
advantage of the turbine in respect of weight and 
space, and had shown that.in the matter of steam con- 
sumption for auxiliaries the turbine was not at a dis- | 
advantage. When the whole of the factors concerned 
were taken into account, he believed that secondary | 
advantages would decide the issue in favour of the 
turbine, and in the cases of the Berengaria and the 
Majestic, these had proved to be the case when the 
choice of turbines as against reciprocating engines | 
was under consideration. One of the first installa- 
tions of turbine-driven ¢ireulating pumps was on the 
Queen Elizabeth. The high figures for efficiency which 
had been quoted in connection with pumping installa- 
tions were the result, he thought, of rather high over- 
load. The weak point of the case for turbines for 
auxiliary machinery was their operation under port 
conditions. A balancing device to enable turbine 
plant to be run economically in port was needed. 
Mr. Weir concluded by exhibiting a rotary pump which 
had been in regular operation, and had dealt with 
1,000,000 tons of water a year. 

Mr. 8. V. Goodall said that as a result of the Wash- 
ington Treaty, those who were engaged in the design 


of warships to which displacement limits applied | 


were investigating every method of saving weight 
and space. The advantages of turbine-driven auxi- 
liaries, as outlined by Mr. Allen, were precisely those 
for which the warship designer was searching. Mr. 
Allen was not, however, definite enough. If he could 
add to his statement that by adopting the turbine 
drive for auxiliaries, overhauls, adjustments and 
renewals would be reduced, how much, for example, 
this saving would represent in space saved on the | 
Hood for workshops, the naval constructor would be | 
grateful. The designer of warships did not like having 
to provide workshops, and it was a farcical incident 
that during the war period one battle-cruiser was 
employing its workshop to make munitions for the 
Army. Turning to the subject of turbine-driven | 
electric generating sets in H.M.S. Hood, the turbo- 
generator set weighed 9 tons less than a pat pasa 
reciprocating engine set, but occupied a floor area of 
50ft. more. The balance of advantage was in favour 
of the turbine, and in the Nelson and Rodney there 
would be no reciprocating electrie generating sets. 
‘The turbo-generator was to be preferred to the Diesel 
engine set., An oil-driven generator compared with a | 
turbo-getm@rator of the same power involved a net | 
increase of weight of 29 tons, an increase in the floor | 
space required of 170ft., and in head room of 5ft. He 


did not agree with Mr. Allen as to the advantages of | 


the turbine driven bilge pump, and an electrically 
drivea bilge pump which would work under water had 
been developed and was preferred. He wished he 
could accept all the claims made for the turbine- 
driven boiler-room fan. This auxiliary was a great 
trial to the naval constructor, and the weight 
absorbed in support for the fan plant in the Nelson 
and Rodney had been a very sore point with the 
designer. An investigation made at the Admiralty 
into the proposed substitution of turbines for recipro- 
eating engines for boiler-room fans indicated that 
the change would involve an increase in weight of 
machinery. 

Mr. Allen, in his reply, expressed interest in the 
pump exhibit shown by Mr. Weir, which he regarded 
as a striking illustration of the advantage of turbine- 
driven auxiliaries. With geared turbines the steam 
consumption could, of course, be reduced. He per- 
sonally believed there was a great future for turbine 
plant for auxiliary machinery in both war vessels and 
merchant ships. 

A paper was then presented on “ High Elastic 
Limit Mild Steel and its General Applications,” the 
authors of which were Messrs. G. W. Barr, F. G. 
Martin and A. T. Wall. We reproduce this paper 
in full on page 443. 

Dr. J. T. Milton weleomed the paper as an important 
contribution. His own view was that high elastic 
steel could be made as reliable as mild steel, but he 
thought it would be a great mistake if the impression 
got abroad, as might be imagined from the paper, 
that the steel which had heen used up to the present 
time was defective, and that its elastic limit was only 
8 tons. 

Mr. T. M. Service was at a loss to understand what 
the authors were attempting to bring before the 
Institution, whether it was a new steel or one possess- 
ing properties which had hitherto been unknown. 
As the result of experiment, it had been proved that 
mild steel under severe shock was brittle, and in order 
to overcome this defect his firm has suggested to the 
Admiralty that they should supply material having a 
high limit of proportionality, and possessing greater 
toughness under these conditions. The Admiralty 
asked for a material as ductile as mild steel and having 
2 limit of proportionality of 18 tons, and an order 
was placed for plates, channels and rivets. The 
material was manufactured by Messrs, Beardmore, 


* No, IL. ‘appeared April ‘18th, 


and after exhaustive tests of its mechanical and 
physical properties was adopted by the Admiralty 
and placed on their schedule of steels. He would like 
to point out that steels having a high limit of propor- 
tionality only retained this property combined with 
moderate ductility if they were worked into the 
structure cold. If they were heated, their behaviour 
was altered. This problem of the alteration in pro- 
perties by heating first arose in connection with 
rivets, but as the result of experiment, it was found 
possible to produce a steel which could be worked hot 
|; without the limit of proportionality being affected, 
and without its toughness being impaired, and the 
material was not like mild steel brittle under severe 
shock. The authors stated that their steel had an 
elastic limit of 16 to 17 tons per square inch, with an 





ultimate tensile strength of 30 to 35 tons per square | pe 


|inch. His experience led him to the conclusion that 

| it was not commercially possible to produce steel 
| with that elestic limit. Tests carried out at the 
| National Physical Laboratory with the steel which 
could only be worked cold showed a limit of propor- 
tionality of 23.1 tons per square inch and an ultimate 
tensile strength of 37.3 tons. Nor was it in accord- 
ance with his experience, as stated by the authors, 
that the modulus of elasticity was increased by 8 per 
cent. The steel which he had described and which 
was produced by his firm for Admiralty purposes had, 
as he had indicated, a high limit of proportionality, 
but users would be well advised to hesitate before 
accepting claims for increased modulus or a fatigue 
limit,.approaching the limit ef proportionality. It 
would seem that the authors had had no actual 
| experience with the steel they described, or they would 
know that the material could not be welded and retain 
its property. 

Mr. W. J. Berry (Director of Naval Construction), 
in a written contribution, suggested that the authors 
had paid so much attention to the question of elastic 
limit that they had failed to recognise that it was only 
| one of many properties possessed by steel, all of which 
| were of importance to the designer. For some require- 

| ments, the fatigue of the material must be the criterion, 
and the connection, if any, between fatigue limit and 
elastic limit had not at present been elucidated, 
although experiments seemed to indicate that there 
was very little correspondence between the two. For 
other purposes the designer cared neither about the 
| fatigue or elastic limits, but desired to know the 
| energy-absorbing quality of the steel, and for still 
| other requirements the yield point assumed chief 
| importance. There was indeed only @ very narrow 
field of service within which the designer would be 
governed in his choice of material solely by the elastic 
limit he was able to obtain. The problems to be 
| faced in warship design were in many respects quite 
| different and distinct from those encountered by 
designers of merchant ships. The Admiralty was 
| one of the largest users of steel in the country, and 
| it was therefore a matter of surprise that neither the 
Admiralty staff nor any of the Admiralty overseers 
forty of whom were on duty in various parts of the 
country——had seen any of the steel having this high 
elastic limit, which was the development of one of 
the authors of the paper. Nor as far as he could 
ascertain had any steel manufacturers seen this 
material. The Admiralty, which had been using for 
parts of the hulls of warships steels of much greater 
strength than ordinary mild steel, had given a great 
deal of attention to the subject of elastic limit, and 
had had about 10,000 tons of steel plates, sections 
and rivets made to a specification embodying an 
elastic limit higher than that mentioned by the 
authors. At the present time the Admiralty were 
using five separate steels, all stronger than mild 
steel, three of which had been in constant use for the 
last fifteen years. The mildest of these steels had 
an ultimate strength of 30 to 34 tons in the annealed 
condition. The elongation and other general charac- 
teristics were those of mild steel, and no samples 
actually tested had shown an elastic limit lower than 
14, the average being about 16. A member of the 
construction branch of the Admiralty was told recently 
that Mr. Martin had been negotiating with a certain 
firm to make 3000 tons of steel with a tensile limit of 
28-35, and a limit of proportionality of 15, and that 
this was as far as the manufacture of this steel had 
gone. These figures were comparable with those of 
Admiralty steel (H.S.D.), and it might be news to the 
authors of the paper that all submarines for the last 
eight or ten years had been constructed of this par- 
ticular steel. When Mr. Martin last approached the 
Admirelty, he was asked to state the total quantity 
of steel plates which had been rolled, if he would give 
the chemical composition and the mechanical qualities 
of his material, and particulars of the treatment 
during manufacture. It seemed to him that before 
any useful discussion could be made on Mr. Martin’s 
steel, this information must be forthcoming. It was 
well known that the Admiralty had recently intro- 
duced a steel with a limit of proportionality higher 
than that claimed by Mr. Martin for his steel, while 
plates made to that specification had all the qualities 
of working and elongation of slightly hard mild steel. 
This steel was actually being used in very large quan- 
tities at the present moment, and no difficulties had 
been experienced. 

Dr. Montgomerie said ‘that the authors-had raised 

a most interesting point in focussing attention on the 








effects which should follow an’ improvement in the 





standard of efficiency of the materials used in ship. 
building. No attempt was, however, made in the 
paper to supply details with regard to actual reduc. 
tions in scantlings that would be possible on the 
assumption that increased efficiency of material had 
been obtained. Designers had always wished to have 
at their command a material which would justify 
a substantial reduction in the weight of steel used in 
merchant ship construction. The question had, how. 
ever, always resolved itself into an economic problem, 
and this had made it necessary to adhere to the use 
of ordinary mild steel. One of the first questions that 
should be put to the producer of the new material 
must relate to its ductile properties and its capacity 
for withstanding stresses which varied between wide 
limits. In that connection, two statements in the 
per were worthy of attention. One was that the 
new steel had an elastic limit of 16 to 17 tons per 
square inch, and that its ductility was as good as that 
of ordinary mild steel. It was a little difficult in the 
light of experience to correlate the figures for elastic 
limit with those for ultimate strength. If the ultimate 
strength had ranged from 35 to 40 tons or from 37 to 
47 tons per square inch, an elastic limit figure of 
16 to 17 tons per square inch would be regarded as 
normal. But with a range of ultimate tensile strength 
of from 30 to 35 tons per square inch, the figures 
given by the authors for elastic limit were outside 
experience. With regard to ductility, it should not 
be forgotten that while 20 per cent. elongation on a 
length of 8in. might be a legitimate minimum figure 
for a certain thickness of material, it did not in itself 
make the ductility of the proposed steel as great as 
that of ordinary mild steel. It was a little surprising 
to read that the modulus of elasticity of the new stee! 
was about 8 per cent. greater than that of ordinary 
mild steel, as it had long been accepted that all stee!s 
had approximately the same modulus, and in any 
case the difference of 8 per cent. was a matter of 
variation between different samples. He preferred 
to suspend judgment on those points. It was also 
stated that if the riveted joints of the elastic stec! 
were made in accordance with the practice for ordinary 
mild steel, there would be no increase in the elastic 
slip value of the riveted joints, whereas it should be 
increased to be commensurate with the increased 
stresses of the elastic steel. He was not satisfied 
that any additional riveting could logically be de 
manded, as although the stress was doubtless greater, 
it was exerted on a smaller area, and the total force 
might be the same. He deprecated very strongly the 
proposal to weld the butts electrically. Had the 
authors considered the effect of heating on the materia! 
in the vicinity of the weld ? Another point was the 
provision of sufficient rigidity to provide against 
failure by secondary flexure. It would not be right 
to take account of any increase in the modulus of the 
material. There was sufficient evidence derived from 
actual practice to prove that even relatively thin 
ship plates could effectively transmit compressive 
stresses. The value of the elastic limit in compression 
was important, but no reference was made to it in 
the paper. If the elastic properties claimed for the 
material could be demonstrated and the standard of 
construction raised, it would seem that a case ha 
been made out for some reduction of scantlings. 

Mr. W. Simons agreed that tensile strength was not 
the only factor of importance in shipbuilding con- 
struction, but that the elastic limit to which sufficient 
attention had not yet been given, was perhaps of 
even more importance. He thought the authors had 
made suggestions that called for the consideration of 
those responsible for ship designs. The point, how- 
ever, was not a new one, as it had engaged the atten- 
tion of the Admiralty for many years, and, as Mr. 
Berry had pointed out, steel for fulfilling all the con- 
ditions claimed for the authors’ steel had been manu- 
factured for the Admiralty for fifteen years. During 
the last few weeks a further quantity had been 
delivered and tested with satisfactory results, the 
ultimate tensile strength ranging from 33.6 to 33.75 
tons, yield point 21.2 to 22.45 tons, and elastic 
limit 18.2 to 21.15 tons. The only difference in 
practice during recent years in connection with that 
steel was that an extensometer test has been specified. 
He had before him the whole series of tests taken by 
the Ewing extensometer, which proved quite clearly 
that the value of the elastic limit in steel had been 
recognised by the Admiralty before the authors came 
into the field. 

Mr. F. G. Martin, in replying to the discussion, 
suggested that the Admiralty scouts in their tours 
round the shipyards had not done their work properly, 
as there were works in which the new steel was being 
manufactured. There was no more difficulty in 
working heat-treated steel than in working cold steel. 
Important experiments were now being conducted 
with the new material, and it was to be employed for 
the building of merchant ships. 

Mr. A. T. Wall said that it was worth noting that 
Sir Eustace d’Eyncourt gave Mr. Martin credit for 
the introduction of this steel. 





Ir was stated in our Journal page on the 18th inst. that 
the Garratt locomotive, ordered by the London and North- 
Eastern Railway, is for use on the Worsborough branch. 
This line runs from the Barnsley-Mexborough line of the 
Great Central to the Penistone—Barnsley line. It is 7 miles 
long and has gradients as severe as | in 39 and Tin 45, 
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A Sliding Cylinder Two-cycle 
Double-acting Marine Oil Engine. 
Ne. L 


\r various times we have made reference in these 
columns to a new two-cycle double-acting marine oil 
engine which has been designed and built at the North 
British Diesel Engine Works, Limited, Whiteinch, 
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Glasgow. Although completed last year, the inter- 
vening period has wisely been spent in carrying out 
careful trials, which culminated in a series of demon- 
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stration trials which were concluded some days ago. 
On Tuesday, the 15th inst., Mr. J. C. M. Maclagan, 
to whose inventive ability many of the new features 


| of the engine are due, gave a paper before the Insti- 


tution of Engineers and Shipbuilders in Scotland, in 
which the engine and the various problems which 
have arisen during the period of its design and con- 
struction, are described. The paper referred to is 
very complete, and it gives in detail a great deal of 
the experimental work which has been done during 
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steamer Swanley, built for Harris and Dixon, of 
London, by Barclay, Curle and Co., Limited, of 
Glasgow, which vessel is now fitting out at White- 
inch, Trials of this ship will, it is expected, take place 
shortly, and we then hope to give an account of the 
ship and its performance. In the present article 
references will be made more particularly to the 
working principle of the engine and some of the details 
of its construction. 

The drawings which we reproduce below are 
partly diagrammatic, but they will serve to indicate 
the working principle. A view of the engine on the 
test bed is also given. The leading particu- 
lars are as follows :—Total designed output, 2000 
brake horse-power; revolutions per minute, 100 ; 
number of lines of cylinders, three; diameter of 
cylinders, 22}in.; stroke of piston, 44in. Referring 
to the drawing, it is to be noted that three sectional 
views are given, That to the left hand is an athwart- 
ship section through the engine; the centre view a 
longitudinal section; and the right-hand view a 
further athwartship section showing an external 
view of one engine. From these illustrations, it will 
be seen that each cylinder line comprises an upper 
and a lower cylinder, both of which are open at either 
end. The cylinders, together with their respective 
water jackets and the attached scavenge air and 
exhaust branches, are free to reciprocate relatively 
to the two cylinder covers, which are provided at the 
outer ends of the cylinders. These covers are made 
in the form of stationary pistons, and are furnished 
with spring piston rings, in order to ensure gas- 
tightness. The upper and the lower cylinders are 
connected to each other by two ties placed diametric 
ally opposite to each other. Between the covers and 
inside the cylinders there is a double-ended piston 
with a gudgeon pin having extended ends passing 
out between the upper and the lower pistons, suffi- 
cient space between the cylinders being Jeft to accom 
modate the movement of the piston. At each end 
of the extended gudgeon pin there are journals 
provided, which take the top end bearings of the main 
connecting-rod. Side connecting-rods extent down- 
wards from the top end bearings, and at their lower 
ends are attached to the connecting-rod fork. The 
connecting-rod fork carries a crank pin bearing of 
usual construction, and crank shaft bearings on either 
side of the crank web support the main crank shaft. 
The middle of the piston is furnished with a slipper 
guide, having ample bearing surfaces, which is sup- 
ported on one side of the main columns. 

The two cylinders, along with their respective 
water jackets, scavenging and exhaust branches, are 
caused to reciprocate by the link gear illustrated in 
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the development stages, with accompanying tables 
and curves. 
the installation of this first large unit on the cargo | 


Further particulars are also included of 





the drawing above. 
at their lower ends to the extended portions of the 
main gudgeon pins, and at their upper ends to journals 
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Connecting links are attached 
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provided at the extreme ends of the cylinder operating 
levers. Actually, the cylinders are given a reciprocat- 
ing motion’ by means ;of further links attached 
to intermediate points on the rocking levers. 
turn about fulcrum bearings, and the gear is so de- 
signed that the main cylinders, together with their 
water jackets, reciprocate synchronously with the 
main piston, but through a much smaller distance. 
Thus the scavenging ports provided at the outer ends 
of the cylinders are uncovered by the relative move- 
ment of the cylinders to the cylinder covers, while the 
exhaust ports, which are arranged at the inner ends 
of the cylinders, are uncovered by the relative 
movement of the piston to the cylinders. The front 


column of the engine is made hollow, and serves as a | 


scavenge air reservoir, it being furnished with appro- 
priately designed stuffing-boxes to accommodate the 
sliding scavenging air branches. In a similar way, 
the exhaust manifold has a stuffing-box to take the 
sliding exhaust branch. 

Having given a brief account of the essential parts 
of the éngine, it may be of interest to describe some 
of these parts in detail, since the very original char- 
acter of the engine has necessitated departures from 
standard marine practice. 

The main bed-plate does not call for special com- 
It is of the ordinary box-section type, and is 
made in two parts, with intermediate cross girders, 
which form the housings of the main crank shaft 
bearings. ‘The underside of the bed-plate is quite 
flat, which allows it to be bolted down directly on to 
the inner bottom of the ship without having recourse 


ment. 
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| of the interesting features of the 


stresses made it possible to utilise cast steel as a 
material with safety. 

Owing to the abnormally high length ratio of the 
connecting-red te the crank, which is 8 to 1, it became 
necessary to investigate carefully the whipping stress 
and the whipping deflection. Whipping deflection 
became the deciding factor in fixing the size of the 
various sections of connecting-rod arm. The direct 
stress caused by the combustion load is only about | 
2560 lb. per square inch, which, although it is subject 
to @ partial reversal, is a very low stress for forged ' 

ing stress, on the contrary, was 
found Ste | oreagmgr og ane Ib. 
inch, probable that in the case of 
under review, these parts are unduly heavy, te we 
understand that the sizes may be revised later, when | 
more experience has been gained. The bearing pres- 
sures for the two-cycle double-acting engine are 
relatively low when compared with a typical four- 
cyele single-aeting engine, and in his paper Mr. 
Maclagan gives some interesting curves and figures | 
illustrating the points we have referred to. Curves 
are also given showing the reaction on the piston | 
guide slippers, which is low. One 
cylinder | 
engine which the makers claim, is that it will accom- 
modate itself more readily to wear than will the guide 
shoes of any other ¢ of engine. Thus, with a 
uniform diametrical ce of twepty-thousandths 
of an inch between the piston and the cylinder, and a 
sitnilar clearance between the cylinder cover and the 
cylinder, the guide shoe would require to wear forty- 
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from it which might be made to represent, 


say 
an irrigation canal take-off, the arrangements be “ 
such that the water could be used over and over 
again, 

@ The apparatus which was evolved is well illustrated 
in the accompanying engravings. It is constructed 
of concrete and consists of two arms of unequal 
length, one arranged at right angles to the other. 
The longer arm, which is rather more than 40f¢. 


| in Jength, comprises an upper and @ lower chanie, 


the former of which is the “river” proper, w hilo 
the latter is simply « storage tank into which the 
water flowing along the river bed can fall, As wii! 
ne be seen from the drawing given in Fig. 1, the side... 
banks of the river are not parallel for their wiwlo 
| length, widening out as they do from 2ft. 4in. to 41. 


| Tovodben tor Ute differones in width will be explained 


"im due course. For I4ft. near the middle, however, 
the banks are parallel, or would be were both banks 
| complete for the whole of that distance, which, 
as a fact, they are not, for it is there that the canal 
branches off. The canal is 12ft. in length and 2ft. 
wide inside its banks, excepting at its junction with 
| the river, where it is widened out to 4ft. The canal, 
like the river, has an upper and a lower channel, 
the latter forming part of the main storage, since 
it is in direct communication with the tank under 
the river channel. 

One of the points which the designers kept in 
view was, as has been intimated above, the con 
servation of water, and it was at an early staye 
decided that the best thing woulil be to have some 
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to an intermediate built-up seating, with a corre- 
sponding loss of rigidity. In the after part of the 
bed-plate a Michell type thrust bearing built into the 
main bed-plate structure is provided. 

Turning to the crank shaft, it may be noted in 
passing that the shaft is of the semi-built-up type, 
and that it is assembled in one piece. The journals, 
or journal and the adjacent webs, are forged in one 
piece, the edges of the crank cheeks being cut away so 
as to clear the connecting-rod forked-ends. In the past, 
some difficulty has usually been experienced in making 
semi-built-up shafts in cases where the crank pin and 
the webs comprise one forging. In the case, however, 
where the journals and the webs are in one piece, the 
distance between the webs is greatly increased, 
which enables a greater amount of forging and 
hammering to be done round the fiJlets. In the design 
of shaft adopted, large fillets have been left at the 
junction of the web and the journal, with a view to 
eliminating any concentration of stress which might 
occur with a too abrupt change of section. 

The main connecting-rods, 
different form from those usually met with in recipro- 
cating engines, have called for special consideration 
and careful analysis in design. In this instance, 
rigidity and not stress proved the more important 
factor, this being particularly so in the case of the 
lower forked end of the connecting-rod. In order 
to obtain the necessary stiffness and rigidity, the 
section of the rod at the fork was made very deep. 
From the calculations made, it was found that the 
combined tension and shear stress caused by the com- 
bustion -load was very low, not more than about 
2000 lb. per square inch for the down stroke and 
1802 lb. per square inch for the up stroke. These 


being of a somewhat | 
| at its Waterside works at Ipswich. 
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FIG. 1-RANSOME AND RAPIER’S EXPERIMENTAL RIVER 


thousandths before theypistonm would begin to press 
heavily on the cylinder walls. In a fixed cylinder 
engine, with equal cylinder liner clearance, the piston 
would press against the cylinder walls when the wear 
on the crosshead guide had exceeded twenty-thou- 
sandths. 

In a subsequent article we propose to deal more 
particularly with the design’a@nd construction of the 
cylinder liners, the Valve gear and the starting 
arrangements, and to givésome typical results which 
have been obtained frompetWé recent bench trials of 
this interesting marine oil engine. 








An Experimental River. 


By the courtesy of Ransomes and Rapier, Limited, 
we have recently had an opportunity of inspecting 
and watching in operation, “An Experimental 
River”? which that firm has devised and constructed 
The apparatus 
is the outcome of the need which Messrs. Ransomes 
and Rapier, as specialists in sluice work, had felt, 
in the past, of confirming by practical experiment 
theories which in the first ease had been evolved on 
paper. For a number of yéars experiments had been 
carried out by the aid of small-scale models with 
results, which though they were fairly satisfactory, 
were until recently regarded as being rather more 
amusing than actually instructive, and a good deal 
of water was used in performing them. * Eventually, 
however, it was decided to construct a comparatively 
large scale model of a river, with a branch leading 


























sort of a cireulating arrangement by means of which 
the water could be continuously lifted from the 
storage tank and allowed to flow along the rive: 
and canal channels baek to that tank. The storage 
tank has a capacity of 1125 gallons, and its floor 
is given a fall of 1 in 240 towards the left-hand end 
in the drawing given in Fig. 1, where is fixed the 
circulating pump. The latter has its spindle arrange! 
vertically and is of the axial-flow, shrouded-impeller 
type. It is driven by a small electric motor, which 
is carried on a stiperstructure, and the speed of 
which can be varied between 600 and 1000 revolu 
tions per minute by means of a field rheostat. ‘This 
pump can, so we were informed, circulate some 
28,000 gallons of water per hour at the cost for 
electrical energy of about one penny. To have 
allowed that volume of water to flow away to waste 
would have involved an expenditure of some 35-. 
As things are, the same water is used over and ove! 
again, and it need only be renewed when, by taking 
up dust from the atmosphere or from other sources. 
it becomes in time too opaque for the bottom of the 
channels to be clearly seen, the cost of the fresl 
charge being something like 1s. 6d. 

The impeller of the pump is arranged at the bottom 
of an inverted truncated cone, so that the high velocity 
of the water past the blades, which is necessary 
for the type of pump employed, is gradually reduced 
as the level of the water rises in the cone, and the 
supply to the river has little, if any, initial velocity. 
The chamber immediately below the impeller is 
made basin-shaped and has a cone of concrete rising 
in its centre, the cone being so shaped as to provide 








a more or less stream line approach of water to the 
pump, which, as it is fixed in the chamber well below 
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» Say, the level of the floor of the storage tank, is always | opposite the canal take-off with the object of testing of wood threwn on the surface of the water readily 
being effectively drowned. eve When the tank is nearly | river beds of any type and shape with the aid of show the direction and rate of surface flow, and it 
L over en; ty. So as to prevent swirl’ in the direction | models made to fit into the space left. Piers of | was interesting to note that in certain circumstances 
of rotation of the blades, boards are arranged ver- | any desired shape can also be anchored in the channel the direction of flow of the surface water on the 
tically and fitted closely to the outsides of the trun- | at any required points. The half-tone engravings discharge side of sluices of e certain form was up- 
cated cone and to the bottom of the basin. The | Figs. 2 and 3-—-show the apparatus.fitted for testing stream and not down-stream. For observing the 
placing of these boards is said to have improved | diversion sluices and ‘piers of special types, and it direction and rate of flow at various levels below 
the efficiency of the pump by as much as 60 per | will be seen that only a portion of the total width the surface thin streams of coloured liquid, which 
The ability to vary the speed of the motor, | of the river bed is being used. does ;not readily become diffused im ;the main flow 
As can well be imagined, the whole design is such of water, are employed. By this means some most 
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FIG. 2—GENERAL VIEW 


shape, which is fixed near the outlet from the cone, that it is possible to test a practically infinite number 


enables the flow of water to be readily and finely 
controlled, the range being from 0 to 1.25 eubie feet 
per second, or from nothing up to just over 28,000 
gallons per hour. Opening from the bottom of the 
pump chamber is a large drain by which all the water 
in the apparatus can be emptied away. 

There are complete arrangements both for measur- 
ing the quantities of water passing down the river 
and canal and also for ascertaining the depth of water 
at various points. For measuring the flow, the water 
is made to pass over notches of sheet brass with 
bevelled edges as it falls into the storage tank. Both 
the width and the height of the crest of these notches 
can be adjusted quickly and without discontinuing 
the flow over them. For measuring depths, and 
hence arriving at differences in surface levels, 
various holes have been formed in the floors of the 
channels, and, from pipes let into these holes, india- 
rubber tubes are led to a series of vertical gauge 
glasses arranged side by side on a board with a scale 
mounted behind them. By this means it is possible 
to read off the relative depths of water at some 
dozen points in the channels without the observer 
having to move about from place to place. _ There 
is the added advantage, since the gauge glasses are 
all arranged together, that the readings can be 
taken practically simultaneously by one man. This 
gauge board and also the field rheostat are made 
portable, so that alterations in rate of flow and 
observations of depth, &c., can be made from any 
position which happens to be most convenient. 

With the object of damping out waves or tur- 
bulence set up by the pump, grooves are arranged 
at various points in the sides of the channels and 
into them perforated zinc baffles can be dropped. 
With them, practically all the turbulence can be 
obliterated by the time the water reaches the points 
at which it is desired to make observations. The 
actual height of the walls of the channels is Iit., 
but the experiments are usually made with a depth 
of water of about 10in. It is, however, possible to 
have any desired depth up to just under 12in., by 
adjusting the heights of the overflow weirs. 

Attention was drawn ‘above to the fact that the 
walls of the chainel forming the river are not parallel 
from @nd to end. The apparatus was purposely 
given the shape it has, so that temporary alterations 
in the width and shape of the river might be. made 
as desired by means of plenks arranged on their 
edges and held down by cross stays wedged between 
the concrete sides of the channel, the joints between 
the bottoms of the planks and the floor of the channel 
being made water-tight with putty. The enlargement 
of the end of the canal where it joins the river was also 
made so that different shapes of sluices and diversion 
weirs might be experimented with. Moreover, 
the floor of the river channel is stepped down just 








OF EXPERIMENTAL RIVER 


of different arrangements, and, as a fact, special 
forms of channel sluices, piers, &c., have already 
been tried with most interesting results. We were 
particularly struck by the rapidity with which 
conditions could be changed and by the ease with 
which the results of those changes could be observed. 
As showing how quickly things can be done, we may 
say that the 40ft. or so length of river channel, 


interesting observations have been made regarding 
the behaviour of water when it flows from a river 
into a canal, and the differences brought about by 
altering the shapes of piers, sluices, weirs, &c. Already 
some very valuable data have been arrived at, and 
since the results obtained are being collated and 
analysed in a scientific manner, results of really 
practical importance have been reached. 

Not by any means the least attractive of the 
experiments which we saw made was that in con- 
nection with silting. The “silt” employed was 
fine saw-dust which, by being soaked in water, had 
become waterlogged, so that, when in still water, 
the tendency was for it to sink to the bottom, whereas 
in water moving with quite a low velocity it was 
carried along with the liquid. It was perfectly 
easy to observe the different points in the system 
where silting tended to commence, and where there 
was no silting at all, and it was of considerable 
interest to note what great changes in the tendency 
to silt were brought about by exceedingly small 
changes in conditions. It struck us that, in this 
direction alone, results of far-reaching importance 
are likely to be reached with the model. 

Another direction in which the model has already 
proved itself useful is in showing the comparative 
merits of different forms of sluice construction. 
We witnessed a test made of a roller chamber of 
the ordinary type side by side with a chamber of 
new design. It is well known that in certain con 
ditions there is excessive chattering of the lines 
of rollers when housed in chambers of ordinary 
form, this chattering being set up by reason of 
turbulence of the water in the chamber. In the new 
design of chamber the aperture by which the water 
can find its way into the interior is very greatly 
constricted, so as only to be a narrow vertical slot ; 
whereas, in the older type, there is a much larger 
opening, so that the water rushing past the opening 
oceasions very considerable eddies and turbulence. 
Models of the two forms of chamber when arranged 
in position in the “river” showed conclusively 
the superiority of the new type, for in it turbulence 
was conspicuous by its absence. This result had, 
of course, been anticipated when the design was got 
out, but it was satisfactory to see theory borne 
out in practice, and Messrs. Ransomes and Rapier 
have every confidence that the new invention, which, 
by the way, is patented, will introduce a consider- 
able improvement into culvert sluice construction 
and effect a welcome reduction in upkeep costs. With 





FIG. 3—VIEW SHOWING CENTRAL PORTION AND CANAL 


2ft. 4in. wide, was filled to a depth of 10in. in under 
1 minute from thé switching on of the current to the 
motor. 

On the occasion of our inspection the river and 
canal had been fitted up to test a certain arrange- 
ment of Walton sluices, and it was particularly 
instructive to watch the behaviour of the water 
with differing rates of flow and depth. There are 
various means of studying what goes on under steady 
or varying conditions, Thin pieces of paper or chips 





roller chambers of the ordinary type, ‘the bushes 

of the rollers and the pins on which the rollers revolve 

are, in many cases, seriously worn in quite a short 

time. If chattering can be eliminated wear should 
| be very largely diminished. 

A question which naturally arises when con- 
sidering a model of this kind is, how far is it possible 
to say that results obtained with it will be reproduced 

| in full size structures ? That, of course, only actual 
experience can positively decide, but we gather 
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that, so far as matters have gone at present, every- | works, was put into steam and given a trial run, She 
}ran with notable steadiness, and, her leng wheel base 


thing seems to point to the fact that experimental | " M - : 
results will be reproduced very closely in. practice. | notwithstanding, took a four-chain curve with ease. 
If that be found to be so, the model should un- | 
doubtedly have a wide field of usefulness open to it. 


Large Pipe Joints. 


So very many forms of joints for pipes conveying oi) 
water or gases have been made that a new form would 
appear to be unlikely to make its appearance. It is we] 

| known, however, that pipes—as, for example, those used 
for conveying oil over many miles of distance—are oj the 








A Self-adjusting Ring Spanner. 





L.M.S. Railway 4-6-4 “Baltic” 
Tank Engines. 


THE engines, one of which is illustrated below, are 
intended to be used for heavy suburban traffic over 
severely graded lines where great accelerative power 
in needed, but at the same time they may be called 
upon to haul express “ residential ’’ trains up to about 
50 miles radius so as to release 4-6—0 tender engines from 
that service for main line work. 

The Horwich-built four-cylinder superhested 4-—6—0’s 
with 6ft. 3in. wheels have proved themselves over an 
extended period to combine the capabilities outlined 
above with economy in running and upkeep expenses, so 
that in producing the tank engine as little departure as 
possible has been made from the design of these 4—6—0's. 
The frames have been lengthened at the rear to take the 
bunker and trailing bogie, the wheel base has been 
lengthened somewhat to comply with permanent way 
restrictions, and the grate area of the fire-box has been 
increased from 27 to 29.6 square fect. 

The superheater employed is the ‘‘ Horwich *’ design, 
commonly known as the “Top and Bottom” header 
superheater, designed by Mr. Hughes. In it the elements 
are placed in a vertical position down each side of the 


We have received from the Harwol Specialties Company,  8°FewW together type, and vary from about din. to j4in, 


ring, or box, spanner, which has just been put upon the 
market. It is of the self-adjusting type, and its con- 
struction is fairly obvious in the cut below. 

The 


-shaped box is slotted on one side, and in | 





the recess so formed there slides a gripping jaw of hard 
steel. The handle is pivoted to the box, and its rear end 
is formed as a cam, which bears against the back of the 
gripping jaw. It will be seen that in this way the jaw can 
be adjusted to fit any sized nut within the range of the 
spanner, and a very powerful grip is provided. 

We have tested one of these spanners, which was intended | 





















































| and accuracy 


| of 11, Strand-street, Liverpool, a sample of a new form of in diameter, The ends of these pipes, when flange Joints 
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are not used, are screwed inte collars or sockets, ai| 1),. 
cutting of the threads in these pipes, and particular! y i 
the sockets, is a work calling for exactness of threading 
of diameter. For connecting the screwed 
ends of the lengths of pipe, parallel sockets screwed (roi, 
each end are generally used, but im many cases, and 
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boiler imstead of horizontally 
Separate cast iron headers are 


By this arrangement, also, it is claimed that a more even 
distribution of temperature in the tubes results, so that 
trouble with leaking flue tubes is greatly reduced. It 
may here be mentioned that there is another design of 
Horwich superheater, also designed by Mr. Hughes, 
known as the “Twin Plug” type, which is somewhat 
similar in arrangement, but has the advantage that each 
element may be remioved without disturbing any of 
the others—but in everyday running the “Top and 
Bottom " type is found to be more satisfactory. 

The cylinders are in three separate castings individually 
bolted to the frames, the inside pair driving the leading 
coupled axle through connecting-rods 6ft. 8in. long and 
the outside pair driving the intermediate wheels through 
conneeting-rods llft. long. The steam passages have 
been kept as short and direct as possible. Steam dis- 
tribution is effected by 9in. inside admission piston valves, 
having a lap of 1*/,,in., lead }in., and a maximum valve 
travel of 6jin. In adopting the long valve travel, the best 
modern practice has followed, and the greatly 
improved distribution which results more than counter- 
balances any disadvantages which may be a against 
it. In the piston valves are i . Hughes’ 
patented pressure release valves, in which stee! are 
held by steam chest pressure i seatings connected 
by passages to the outer perip of the valve. Any 
excess of pressure in the cylinder, owing to trapped steam, 
air, or water, automatically forces the balls off their 
seatings, and escapes into the steam chest. 

The boiler pressure is 180 lb. per square inch, and the 
grate arew 29.6 square feet. Each of the four cylinders 
is 164in. in diameter with 4 26in. stroke. On 6ft. 3in. 
wheels and at 85 per cent. boiler pressure the tractive 
effort is nearly 29,000lb. The evaporative surface— 
water side of tubes—measures 1997 square feet, of which 
180 square feet are in the fire-box. The superheater 
has a surface of 430 square feet. The tanks carry 2000 
gallons of water and the bunker 3} tonsofcoal. The total 
weight of the engine in running order is a trifle under 
100 tons, and the total length over buffers 49ft. 10jin. 
Further particulars will be found in the drawing. 

On Wednesday, March 19th, No. 11,110, the first of a 
batch of ten of these engines being built at Horwich 
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for nuts up to lin. Whitworth, by using it to take off the 
nut of an old jin. bolt. The bolt had been riveted over 
, beyond the nut, the whole affair was rusted up, 
and the corners were more or less rounded by previous 
efforts to get the nut off. With a 3ft. length of piping on 
the Harwol spanner a good grip was obtained, and the 
| nut came off. The spanner also gripped well on a square 
nut, but, contrary te our expectations, could not be used 
as a pipe wrench. 
The only criticism we have to make is that the pivot 


that the spanner could be easily taken to pieces. It is 
| made in two sizes, for nuts from */,,in. to lin., and we 
are told that a light type, suitable for motor cycle work, 
will soon be available. 








CHURCHES AND OFFICE BUILDINGS. 


Aw old Methodist chureh im the heert of the business 
district of Chicago has been replaced by a 22-storey office 
building surmounted by a spire extending to a height 
of 565ft. above the footpath, while extensive church 
accommodations ere provided in the second storey of 
the building. The property belongs to the church, and 

| im this way a large nent revenue is assured. The 
building is of steel construction, the church and 
other large open spaces being spanned by steel trusses 
end girders which support the interior columns of the 
floors. A somewhat similar case exists at Rochester, 
-8.A., where a Baptist church is to be provided in a ten- 
storey office building on land owned by thechurch. Busi- 
ness rooms and shops occupy the first storey ; the church 
with its class rooms and other facilities occupies the 
second and third stories, while the remaining seven stories 
are devoted to office purposes. Separate entrances ere 
provided. In this building heavy steel columns support 
trusses of 95ft. span over the main auditorium of the 
church, these trusses having their bottom booms in 
the third floor framing and their top booms in the fourth 
floor framing. A kitchen and dining-room are in the 
basement; the second storey has the main auditorium, 
lobby, and department rooms. Of 2,500,000 cubic feet 
of volume, 825,000 cubic feet will be devoted to religious 
purposes. This Baptist Temple building is to cost 
about £300,000. . 
































especially where considerable pressures have to be carried, 
it is customary to give the threaded socket a slight taper 
from both ends, so that the pipe ends fit more tightly 
as they are screwed into the sockets, until their ends meet 
or nearly meet therein. 

A new form of joint-making device, as above hinted, 
has, however, been invented, which will make it less 
necessary to taper the threads in the sockets, and which 
forms a very simple method of securing tightness again-t 
pressure in pipes and sockets accurately screwed. It 
consists of a simple ring tapered off at the periphery, both 
ways from the centre. The internal ends of the pipes are 
slightly tapered to the same angle—as shown, for example, 
by the accompanying drawing. 

The ring is merely slipped into the collar and the pipes 
screwed tightly therein. As the internally tapered end 
of the pipes are screwed into the socket and on to the 
ring, a radial pressure is exerted by the ring on the pipe 
ends, tending to swell them outwards and thereby to 
make an absolutely pressure-tight fit in the socket. The 
tightness of the joint is thereby not dependent solely on 
the mathematical precision of the screw thread on pipe 
end and in thesocket. Although with the perfected systcim 
of the most recent thread-milling machinery great accuracy 
of these threads is ensured, the tapered socket is frequently 
called for, but it is thought this new ring joint will generally 
make this tapering of the socket less necessary. 

The invention, we are informed, will be used by the 
Richards Thread Milling Machine Company, of London, 
and it is thought that it will be of interest to the makers of 
large tubes for oil and other pipe lines. 








A PRELIMINARY conference, with the object of bringing 
about an international agreement on wireless telephony. 
was opened at Geneva on April 22nd, Mr. Isbrucker, o! 
the Bell Telephone Company, being elected president 
M. Haas, Director of the Transit Section of the League of 
Nations, declared that the committee of experts appointed 
by the League’s Transit Commission had emphasised the 
conference being called to revise the London Convention 
on Wireless Telegraphy of 1912. Several speakers, includ- 
ing Mr. Edmonds, of London, gave accounts of the wirele+= 
telephony situation in their respective countries. Amo: 
the aims of the conference are the preparation of new inte! 
national agreements on the allotting of wave lengths, the 
adoption of an international auxiliary language, an! 
the organisation of a European centre for transmitting 
stations. 
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The Application of the Steam 
Turbine for Auxiliary Machinery.’ 
By RICHARD W. ALLEN, C.B.E 


(ne application of turbines for driving the auxiliary 
machinery on ships, although it was doubtless considered 
as soon as the success of the turbines as a prime mover 
for their propulsion had"been assured, lagged much behind 
the latter. Thus while steam turbines were used in the 
year 1907 for propelling purposes, very few steam turbines 
were installed for any auxiliary purpose until some years 
after this date. 

lhe reasons for this delay were very cogent ones, and 
have only slowly lost their weight as the advantages of 
turbines became more pronounced. The first small tur- 
bines compared unfavourably with the old and well-tried 
high-speed foreed lubrication reciprocating engines from 
the point of view of cost and steam consumption, and it 
was only after years of experiment that such improvements 
were effected as to lead to the change in opinion. This 
change was, of course, very gratifying, because it is desir- 
able that turbine-driven ships should be fitted with turbine 
driven auxiliaries, 

rhere has certainly been during the past few years an 
increasing demand for turbine-driven generators and 
irculating pumps and other auxiliaries. 

The General Advantages of the Turbine.—In. order to 
supplant the high-speed forced lubrication steam engine, 
the turbine needs primarily to be simple and reliable, 
and secondly, to compare favourably on the score of cost, 
weight and steam consumption. Leaving for the moment 
e last consideration, the advantage of the turbine on 
the ground of evenness of torque, flexibility, and cleanli 
ness enables it to take the premier place as auxiliary prime 
mover in ships, for it is doubtful if any engineer who has 
had experience of its advantages would desire to revert 
to the reciprocating engine. The ease with which this 
type of prime mover is adaptable to horizontal, vertical, 
or any inclined position of its spindle, not only has the 
advantage of enabling the auxiliary to be designed to fit 
into the most convenient place in the ship, and even into 
spaces which would be quite inaccessible for reciprocating 
auxiliaries, but also leads to a direct saving of weight and 
expense by doing away with a certain amount of structural 
support which is otherwise necessary. Any comparison 
of relative cost between a reciprocating and a turbine set 
must thus be made on a very broad basis and not by simply 
comparing the units of machinery only 

4 further benefit is the absence of the reciprocating 
vibration, which leads to greater strains in the supporting 
structure and any pipes connecting to the units. The 
difficulty of harnessing a high-speed turbine to a low- 
peed pump or generator has been accomplished, as with 
the main propelling turbines, by the introduction of 


gearing 

With regard to the question of steam consumption, it 
must at once be admitted that up to the present and for 
the steam conditions generally prevailing for the auxiliary 
units, ¢.e., exhausting to low-pressure stages of main tur- 
bines or to feed heaters, at about 20 lb. back pressure the 
turbine cannot show any initial advantage over the 
reciprocating engine ; but the high-speed, small diameter 
turbines that have been lately adopted for these auxiliary 
mits show steam consumptions that are not inferior to 
hose of the high-speed reciprocator. Also a modern 
turbo unit will run for years without appreciable wear, 
while, on the other hand, a reciprocating engine requires 
frequent overhauls and adjustments, otherwise the steam 
consumption may be considerably higher than was shown 
originally on test. The turbine is also better adapted to 
the use of highly superheated steam, providing that suit- 
able materials are used when in contact with high-tempera- 
ture steam. The superheat is an advantage, as it ensures 
that no water will be present in the steam which might 
cause erosion of the blades. Thus, taking into considera- 
tion the question of overhaul, renewals, and reliability 
over a long priod of running, it may be said that the 
turbine is superior to the reciprocating engine. Further, 
as to its adaptability and freedom from vibration, and the 
fact that it returns its steam free of any lubricating oil to 
the exhaust—a valuable consideration where the supply 
of make-up water has to be obtained by distillation—the 
reasons for the favour with which a turbine-driven auxiliary 
is now regarded will be obvious. The present practice is 
to use an impulse turbine of the axial flow type, selecting 
such a number of wheels as will give the most simple 
onstruction consistent with low steam consumption. 

Turbine Reduction Gears.—Turbine reduction gears 
which have played such an important part in the intro- 
duction of the turbine to the main propelling machinery, 
have served also, with the auxiliary machinery to an equally 
important degree, in permitting the coupling of a high- 
speed and high-efficiency turbine to a low-speed and 
therefore extremely reliable generator. By careful selec- 
tion of material, correct design and careful workmanship 
in the making of the cutters and the gear-cutting machines, 
and extreme accuracy during the manufacture of the gear 
wheels and gear cases, it is now possible to produce high- 
speed reduction gears which are not objectionable as regards 
noise and which have a very high efficiency. 

Turbine-driven Electric Generating Sets._-The impor 
tance of the electric power supply on board ship need not 
be enlarged upon, and may almost be said to be primary 
and not an auxiliary part of the equipment. Apart from 
the lighting, innumerable motor-driven auxiliaries are 
dependent upon the power supplied by the turbo. 
generators, and the demand for more power for heating 
and other uses is steadily growing, so that the modern 
dynamo-room is in itself a moderate-sized power station. 
As an example, ships have lately been constructed having 
on board turbo-generators with a total capacity of 2000 
kilowatts, and larger capacities still are under considera- 
tion. It would be difficult to find the space for engine- 
driven sets on board ship to meet such present-day require- 
ments. The turbine speed of capacities of 500 kilowatts 
to 100 kilowatts is usually 6000 revolutions per minute, 
and the dynamo speed 650 to 1000 revolutions per minute 
according to size. The turbines are of the axial flow type 
with wheels of 16in. to 20in. diameter. The turbines of 
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500 kilowatts capacity have one velocity compounded 
wheel having two rows of blades and one single-row wheel, 
whilst turbines of 100 kilowatts capacity may have one 
two-row wheel only. The larger turbines are coupled up 
to the dynamo through double helical gearing, a flexible 


pinion shaft. 
through single helical gearing, and in this case a solid 
coupling connects the turbine shaft and pinion shaft, 
the thrust due to the angle of the helical teeth being taken 
on the turbine thrust bearing. Michell thrust bearings 
are adopted in all cases. A rigid coupling is invariably 
used between the slow-speed shaft of the gear and the 
dynamo shaft, and the main gear wheel bearing takes the 
load of the armature shaft. Oil under pressure is pro- 
vided by a rotary oil pump driven from the governor 
spindle for lubrication of the bearings and gears. The oil 
from the-bearings drains back to the tank in the base- 
plate underneath the gear-box, and passes through a 
strainer before being re-circulated by the oil pump. The 
oil is delivered by the pump at about 25 lb. pressure, at 
which pressure it is used for operating the governor, and 
is then reduced to about 10 Ib. before it is passed through 
the oi] cooler to the bearings, a fine strainer being inter- 
posed between the cooler and bearings. Speed and 
emergency governors are fitted. 

Turbine-driven Centrifugal Circulating Pumps.—Turbine 
drive has now been successfully applied to many of the 
large circulating pumps. The demand of the main tur- 
bines for high vacuum adds considerably to the importance 
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of the condensing plant, and both air and water extraction 
and circulating water pumps must be driven by a par- 
ticularly reliable source of power. _Turbine-driven centri- 
fugal pumps with either horizontal or vertical spindles 
giving a compact and silent running combination, have 
been designed. In many cases they can be coupled direct 
to the turbine. The tendeney, however, is to introduce a 
reducing gear between the turbine and pumps in order to 
obtain better economy in steam consumption. In this 
connection it may be mentioned that a recent example of 
a geared turbine pump delivering 22,000 gallons per minute 
against a head of 22ft. had a steam consumption only half 
that of a direct turbine-driven pump of similar output 
constructed a few years ago. It may be of interest to 
compare the steam consumptions of these two types of 
circulating pumps under the same steam conditions. 
The curves shown in Fig. | indicate very clearly the saving 
in steam consumption over a considerable range of output 
of the geared set as compared with the direct-driven set, 
while the following table gives the particulars and 
the steam consumptions of the types of pump com 


pared. 


Comparison of Steam Consumptim of Pumps 





Turbine Turbine Engine- 
Pump direet-driv'n gear-driven driven 
particulars centrifugal centrifugal centrifugal 
pump pump. pump. 
Pump revolutions per 
minute ° 770 600 515 
Quantity of water deli 
vered p r min., gallons 22,000 22,000 
Head of water, feet : 22 22 
Steam consumption, Ib 
perhour .. . 19,870 9,744 9,080 
Lb. of steam per W.H.P 135 66 66.6 


Turbine-driven Salvage Bilge Pumps for Boiler-rooms. 
An interesting example of the adaptability of the turbine 
to the driving of vertical spindle pumps is seen in the 


| pipeless bilge pump specially designed for installing in 


boiler-rooms. This pump has many interesting features. 
It is driven from the turbine by means of a vertical inter- 
mediate shaft, which can be made of any reasonable length, 


Turbine. 
Size of wnit 


thus enabling the turbine itself to be placed well above the 
water line. To compensate for any lack of alignment 


between the turbine and the pump this intermediate shaft 
is connected to the turbine spindle by a flexible coupling, 
while the whole weight of the rotating parts is carried on 





* Abstract of paper, Institution of Naval Architects 


Michell thrust bearings, one above and one below the 


coupling being interposed between the turbine shaft and | 
The turbines of 100 kilowatts size drive | 


Length. Width Height. 

Electric Generators. ft. in. ft. in ft. in 

400 kilowatts . 4 60 i 5 6 

100 kilowatts .. . ; 8 6 5 0 4 6 
Circulating Pumps 

29,000 G.P.M., 38ft. head 12 0 2. ©@ 7 6 

22,000 G.P.M., 22ft. head Bre 5 6 494 wo 0 
Boiler-room Fans. 

50,000 cub. ft. per min., 6in. W.G. .. 6 6 5 0 5 0 
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flexible coupling. The turbine is of the single-stage 


impulse type. Both pump and turbine bearings are auto 
matically lubricated, the pump bearings being of lignum 
vite, water lubricated from the pump itself, while the 
turbine lubrication is provided by a gear-driven oil pump. 
A novel feature is that es the pump is mounted directly 
on the tank top or inner bottom of the vessel, there is no 
pipe work, this arrangement enabling it to draw direct 
| from the bilge through a removable strainer and discharge 
through a non-return valve. Thus, not only are the usual 
risks of pipe damage avoided, but the first cost and weight 
of the installation is considerably reduced, with the result 
that the set is very compact and light, only weighing 
43 cwt. in ell. 

Turbine-driven Boiler Feed Pumps.— The turbine-driven 
centrifugal feed pump may be cited as another example 
of the value of this drive. The duty in question demands 
strength and reliability, which are the outstanding 
qualities of a turbine-driven installation. A boiler feed 
pump is an important auxiliary, and as a unit must be 
absolutely dependable. The pump described is of the 
multi-stage type, having three stages, and is capable, 
when driven at a speed of 4250 revolutions per minute, of 
delivering against a boiler pressure of 225 1b. The turbine- 
driven boiler feed pump occupies very little space, and on 
account of the high speed at which it runs the weight per 
brake horse-power developed is low. The steam turbine 
utilised to drive the pump has a single wheel with three 
rows of blades. The turbine and pump bearings are 
cooled and lubricated with oil supplied under pressure. 
A feature of the turbine-driven boiler feed pump is that 
the speed of the unit may be varied automatically so as to 
give a constant pressure at the discharge branch of the 
pump, with a very wide range of quantities. The delivery 
from the pump is steady, continuous and without pulsa- 
tion, and the pipes are not subject to shock. The pump is 
also fitted with an automatic balancing device, and this 
will work satisfactorily even when the pump is delivering 
very small quantities of water. This enables the unit to 
feed the boilers economically when the ships put into 
port. 

Turbine-driven Boiler-room Fans.—Much more atten- 
tion is paid nowadays to the question of the supply of 
air to boiler-rooms than was formerly the case, and that 
an economical and highly efficient supply can be obtained 
by steam turbine-driven fans is evident from the large 
number of such sets that have been installed in later years. 
It is necessary, however, to provide for adequate and 
properly designed deck intakes, cowls, weather flaps and 
shutters, so as to allow the air to flow without loss due to 
eddy currents; while at the same time the possibility of 
the entry of water must be prevented. The fans may have 
vertical, horizontal, or inclined shafts. On ships there is 
frequently so little room allowed for them that a different 
design is needed for each individual case. Whereas, until 
recently, the turbine was directly connected to the fan, 
the present practice tends to take advantage of reducing 
gears in order to utilise a small and more efficient turbine 
wheel running at a high speed, whilst at the same time 
keeping the speed of the fan down to a convenient limit 
with respect to high efficiency and moderate stresses. 
In all cases forced lubrication is adopted, and particular 
attention is paid to the bearing which carries the overhung 
fan wheel. The space provided for boiler-room fans is 
usually restricted and inconvenient of access, and it is 
under these conditions that the attributes of the turbine- 
driven fan, either geared or direct, show up to best advan- 
tage, as the space occupied and the attention required by 
the turbine-driven fan are much less than those required 
by engine-driven fans. Also accessibility is of less conse 
quence when renewals and overhauls are less frequently 
required, as is the case with the turbine-driven set. Among 
the other advantages of turbo-driven fans may be noted 
that they may be small and light for a given output ; 
that they may be bolted up to the deck, thus enabling 
the fan flats to be dispensed with. 

The Adaptability of the Turbine to the General Arrange- 
ment of the Machinery in Engine and Boiler-rooms.—After 
the position and space occupied by the main propelling 
machinery has been fixed upon the auxiliary machinery 
on board ship has to be disposed to best advantage with 
respect to its purpose. The space for the auxiliaries is 
thus often cramped, but as the satisfactory running of the 
ship is absolutely dependent on each and every one of the 
auxiliaries performing its specific duty, no effort must be 
spared in arranging each auxiliary convenient to its work 
and accessible for attention and overhauling. The turbine- 
driven auxiliary, by reason of the smaller space occupied, 
its simplicity of construction, and the accessibility of its 
vital parts for overhauling, permits of its being placed 
where the engine-driven auxiliary could only, if at all, be 
placed to serious disadvantage. Further, in the case of the 
turbo-generator, it can be located on a gallery with small 
headroom and light supporting structure. The engine- 
driven set, on the other hand, must have considerable 
headroom, both on account of its greater height and for 
removal of the pistons, and must have substantial support 
to take the unbalanced reciprocating forces which would 
otherwise cause severe vibration. The following table 
shows the relative space occupied by turbine and engine 
auxiliaries. 


Relative space cccupied by Turbine and Engine Auziliaries. 


Engine. Cubic feet space Per cent, 
occupied. saving 
> - - — in 
Length Width Height Turbine. Engine. space 
ft. in ft. in ft. in 
21 Oo 1 Oo iz oO 540 2500 79 
wo 98 5 3 8 0 190 450 58 
12 Oo .: @ l2 0 590 1080 45 
w 3 5 0 lo 3 260 525 50 
5 3 7 4 8 6 162 325 50 


lt is worthy of note that as the power of the auxiliary 
increases the advantage in space occupied by the turbine- 
driven set becomes more marked. A considerable saving 
in net weight can be shown when the turbine-driven 
auxiliary is substituted for its engine-driven counterpart, 
and the accompanying table shows what can be done in 
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this respect, the weights being those of exactly sunilar 
power and capacity; 


Weights given in 


Size of uni cwt. per set. Per cent 
- _— saving in 
Turbine. Engine. weight. 
Lklectric Generalura 
400 kilowatts 254 686 63 
100 kilowatts 78 160 bl 
Circulating Pumpe 
29,000 G.P.M., 38ft. head 145 230 37 
22,000 G.P.M., 22ft. head 90 105 15 
Boiler-room Fans— 
50,000 cubic feet, 6in. W.G 19 26 27 


A Large Crank Axle Lathe. 


We had the pleasure of examining recently at the 
works of Joshua Buckton and Co., Limited, Leeds, a 
very fine crank axle lathe which the firm has just com- 
pleted for Cammell Leird and Co., Limited, Sheffield, 
by whom it will be used for the rapid production of 
locomotive crank axles. It has been designed to take 
very heavy roughing cuts and yet to finish with the 
accuracy demanded in locomotive work. 

The bed is of the four-shear box section type, and is 
22ft. long, so that the lathe will take 1 0ft. between centres. 
rhe fast and loose headstocks are mounted on the shears, 
which carry also two front and two rear saddles. A 
variable speed motor of 40 horse-power drives the lathe 
through a train of gearing which ends with a pinion 
driving @ steel internal gear bolted on the back of the 
face-plate, which is 6ft. 6in. in diameter. Three changes 
of gear are provided, and in conjunction with the variable | 
speed motor spindle speeds ranging between 1 and 48 
revolutions per minute are obtainable. The gear changes 
are controlled by a single lever on the front of the head- 
tock. The motor, it will be seen from the illustrations 
that accompany this article, stands upon a pedestal 
which is separate from, but bolted to, the lathe proper. 
It is connected to the gear-box by a Wellmean-Bibby 

yupling. The gears throughout are cat from steel and 
run in an oil bath. 

rhe main spindle, which is of high carbon steel, has a 
front journal 12in. in diameter by 18in. long, running 
in capped and bushed gun-metal bearings. The thrust 
is taken at the teil end by six marine type thrust collars, 
which, of course, are adjustable. Lubrication is effected 
by wicks from large oil wells above the bearings, and the 
oul leaving the bearing is collected in special detachable 
receivers. 

The loose headstock, which is traversed by a worm 
wheel driving a pinion in a rack, has a Tin. steel spindle, 
provided with a screw for quickly running it in and 
out. A large worm wheel is keyed to the screw, and 
with it a drop worm rotated by a hand wheel engages 
when desired in order to screw the centre up under load. 
The usual pad is provided for locking the spindle in 


| at present in existence are turning their attention. 


position, and bolts and clemping plates for holding the | 


loose headstock in place. 

There are four hatchet rests and two compound slide 
rests—the latter for use on the two front saddles in place 
of hatchet rests when desired. All the saddles are guided 
on one shear only—that is to say, one shear for the 
back pair and one shear for the front pair. They 
can be moved in the usual way along the bed by | 
hand wheels or are fed automatically by two shafts 
running the length of the bed, which makes three revolu- 
tions to every one of the spindle. These shafts are driven 
by gearing, not by chain. The feeds are engaged and 
disengaged by drop worms, and slipping clutches on the 
shafts obviate damage. The control gear for the saddles 
is mounted on the saddles themselves, and safety locks 
prevent the simultaneous engagement of two feeds. 

Tho latho will turn a diameter of 4ft. 10in, over the 
saddles, and weighs about 40 tons, Of the workmanship 
we need say no more than that it is of the standard ex- 


pected in Buckton tools. 





South African Oil Shales. 


(By a Corre spon lent in South Africa.) 


From time to time there have been sensational reports 
that the world is almost within sight of the exhaustion of 
its oil supplies. Although the danger may not be quite 
so near as alarmists would have us believe, it is significant 
to learn on the authority of the special oil correspondent 
of one of Britain's leading commercial papers that “ the 
American oil industry has made up its mind that the period 
of crude oil overproduction went out with the old year, and 
that a period of domestic oil shortage is approaching, and 
that a new cycle of ascending oil prices has already 
commenced.” 

Presuming this to be in the main correct, it would seem 
that the prospects of the various companies, which have 
been formed within the Union of South Africa quite 
recently for the purpose of working the rich Torbanite 
deposits of the country, are encouraging to the highest 
degree. These prospects have been multiplied quite 
recently—in fact, within the last few weeks—by a new 
method of retorting which has been invented by a young 
engineer on the Witwatersrand, Transvaal Province. 

To deal first with the Torbanite deposits themselves, 
which are aiready proved and ignoring any known 
occurrences of liquid petroleum—as not being of any 
magnitude—we find that beds of oil shale occur in the 
Transvael, Natal and Cape Provinces. At Impendhle, 
Natal, the contents of the proved area have been esti- 
mated by Mr. Mills-Davies, consulting engineer, at con- 
siderably over 7,000,000 tons, with an average value of 
not less than 30 gallons of crude oil per ton. The Hlatimbe 
Valley oil shales have a total area of 6700 acres. The 
shale seams have been proved by adits and cuttings. They 
are 3ft. thick and show a tonnage of 700,000 tons per claim 
over the ten claims so far proved. A test of these oil 
shales made at the Pumpherston Works of Scotland gave 
very satisfactory results. 

In Grigua West a valuable deposit exists. The assays 
there give 12 gallons of petrol and 40 gallons of strong 
ammonia, and the area proved. by bore-holes is from 
40 to 50 acres. This is only a small portion of the area on 
which the deposits exist. The shale is 8ft. thick. a 

It is, however, to the Ermelo district that the companies 
The 
oil shales occur there in three veins. The lowest has a 
thickness of 20ft. to 24ft.; the middle one 19ft.; and the 
top one from 2ft. to 3ft. As the district is crossed by the 
Breyton-Ermelo Railway, the transport facilities are 
excellent. This district has been thoroughly proved, and 
has been reported upon by the best engineers and geologists 
in the country. Mr. J. E. Mills-Davies, Mr. A. G. Maclatchy 
and Mr. G. A. Troye have all reported separately, and are 
in substantial agreement regarding the potential value 
of the find. The seam on the “ Maviriestad ” farm in this 
district covers a proved area of about 7000 acres, and yields 
with ordinary methods 18 to 28 gallons of crude oil per 
short ton. Not far away from this deposit are others, one 
of which is said to be even more extensive. At Wakker- 
stroom, Elandspoort and Slangopies are other great 
deposits. With regard to the latter-named place, excellent 
reports have been made by Dr. Alex. Bair, Dr. Hans 
Merensky, Dr. P. Wagner, and Messrs. E. H. Cunningham- 
Craig, E. H. Hunt, T. G. Colquhoun and F. W. Girdler 
Brown. The yield runs 30 gallons per ton with ordinary 
methods, and the deposit runs into many millions of tons 
of oil shale. 

There are a large number of other areas containing large 
deposits, and among the principal may be mentioned 
Elandsdraai, Cape Province, near Kimberley, on the Orange 
River. There, borings have proved the existence on 50 acres 
of 1,250,000 tons. The property embraces some 50,000 
acres in the direction in which the oil shale is known to 
extend. Considerable prospecting is going on in this 
direction. 

There is no need to refer in detail to other deposits, 
except to say that the quantities of payable shales are 
estimated as quite likely to run in the aggregate into 
thousands of millions of tons. Difficulties of transport, 
however, at present rule many of them out of consideration. 

he reservation made above, in reference to yield, that 





is 


with ordinary methods,” 


it runs so many gallons 
necessary, because during the latter part of last year a 
Lamplough-Harpur plant was brought out here and revolu 
tionised values with yields of about 60 gallons per ton. 
But even this record has been beaten during the last few 


@ young Witwatersrand 
carefully tested in the 
engineers. Two separate 


months by the invention of 
engineer, which has been 
presence of scientists and 
runs have been made with it, on Torbanite 
and one on coal, and all present expressed them- 
selves as perfectly satisfied that the retort does all that 
was claimed for it. The retort invented by the Rand man 
proved, it is said, that Ermelo Torbanite treated con- 
tained 100 gallons per ton, which chemists here state is 
superior to best Pennsylvanian crude oil. This Torbanite 
crude oil, when distilled in the same retort, produces 
40 gallons of motor spirit, in addition to quantities of 
paraffin and spindle oil per ton of Torbanite. 

In an experiment on powdered Ermelo coal, 6 !b. were 
put through the retort, and the crude tar oil extracted 
weighed 1} lb. This result was obtained, notwithstanding 
that, owing to there being only a partial condensing plant, 
@ proportion of the light oil vapours generated in the 
retort escaped into the atmosphere. 

The recovery stated included some of the water contents 
of the coal—possibly 5 per cent. of the total recovery 
that had condensed during the treatment. That would, 
however, be more than counterbalanced by the certain 
recovery of the lighter oils in a complete condensing plant. 
Therefore, the net recovery was 20.8 per cent. of oil tar, 
or 40 gallons per ton of coal treated. 

It is noteworthy that the young engineer responsible 
for the production of this practical retort, which solves 
the apparently insuperable difficulties met with in 
treating coal without cracking the oil vapours, has worked 
on lines almost parallel to those laid down by able chemical 
experts ; that is, the continuous recovery method. With- 
out any “ caking ”’ in the retort, he has proved by actual 
results of continuous practical tests that the extraction of 
crude oil and tar from local bituminous coal can be carried 
out on a commercial basis ; for the operating costs of the 
production of crude oil and tar by this method is ex- 
tremely low, and the practical results so far achieved are 
eminently satisfactory. 

An extraordinary feature of this local invention is that 
a unit of plant capable of producing 300 gallons of crude 
oil, made in Johannesburg, will cost less than £100, 
while such a unit of older methods, if obtained from over- 
seas makers, would cost four times that amount at least, 
and take a long period to erect. 

The area of ground held by the new company is approxi- 
mately 35,000 acres in the Ermelo district. By means of 
bore-holes, shafts, prospecting pits, and adits, a composite 
seam, consisting of Torbanite and coal, of excellent 
quality and workable thickness, has been proved to exist 
over the property. The well-known expert, Mr. Cunning 
ham-Craig, has stated that from a geological point of 
view, the tonnage of Torbanite in sight is probably not 
less than 20 millions, and may be greater. He considers 
that the Torbanite bench in the seam will probably be from 
10in. to 18in. in thickness, with an average thickness of 
12in. Experiments are now being conducted with oil 
shale found in other parts of the Transvaal and Natal. 


one 





In a paper read before the Institute of Marine Engineers, 
Mr. P. J. Higgs suggests that the Diesel-electric drive com- 
pares favourably in practically every factor with the 
turbine. In the important factor of reliability, however, 
only practical experience can give evidence, but the 
Diesel-electric does not suggest any serious defects over 
other systems in this respect. Disadvantages of Diesel 
electric lay-out are :—(1) Higher initial cost ; (2) a greater 
number of moving parts, and therefore the larger skilled 
personnel for attention. The advantages are :—(1) It 
permits the application of Diesel engines with the incidental 
lower running costs to liners ; (2) the lower fuel cost is of 
such magnitude as to offset entirely the most generous 
allowances that may be made for any probable expenses 
peculiar to the motor ship alone, and still to show a better 
return on invested capital. 
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Electrically-operated Pumps in 
Industrial Plants. 


In electrically-operated pumping units, for service 
at manufacturing and industrial plants, it is important 
for economic results to select a motor properly adapted 
to the pump and the pumping service, and this subject 
was discussed in a recent paper by Mr. R. H. Rogers, 
ot the Engineering Department of the American General 
Electric Company, at Schenectady. He pointed out 
that the selection of pumps, motors and control for the 
most successful operation under all conditions, was not 
a simple problem, and if it were not well studied, the plant 
might be penalised continuously. 

To show all the elements that affect the overall efficiency 


of electric pumping units, the clearest method was to 





was not out of line with many pumping duty costs that 
might be found among misapplied pumps in industrial 
plants. 

of 


Choice Motor.—For constant speed service either 


| induction motors of the squirrel-cage type or synchronous 


motors might be used. There was little difference in 
their efficiency. Synchronous motors improved 
power factor for the plant, and that item might be of 
sufficient importance to justify the valve manipulation 
incident to starting centrifugal pumps with such motors, 


the | 


and full load pumping duty from the start. Therefore, 
squirrel-cage motors could not be used if the line dis 
turbance were objectionable. If synchronous motors 
were used the pump must be relieved of its load in start. 
ing, so that the motor could pull into step. In My 
Rogers’ opinion the best motors for pumps of that class of 
work were wound-rotor motors for alternating current and 


| ———— wound motors for continuous current, as they 


as well as the complication of bringing continuous current | 
| desi 


excitation to the motor. For continuous current service, 


Mr. Rogers said that he considered that the shunt-wound | 
explained, controlled by manual or automatic con); 


motor was not well adapted for centrifugal pump drive, 
as it was too sensitive to changes in load and voltage. 
A compound wound motor, with only a moderate series 
field—say, 10 per cent.—should be used. Such motors 
had been standardised for centrifugal pump service. 


strong starting characteristics. The brush 

shifting commutator type of alternating-current motor 
was equally good when adjustable-speed operation was 
Pump Control.—Squirrel-cage motors were, it was 
sators, to which might be attached disconnecting swit «-},.. 
and ammeters. The automatic compensators mig) 
actuated by a push button placed at some conven ie 
point, by a thermostat or by a diaphragm pressure sv |: «|, 


he 
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analyse the entire service from the electric meter to the 
work accomplished. The items that directly affected the 
kilowatt-hours per million gallon feet were :—(a) the 
ratio of dynamic head to statie head; (6b) the pump 
characteristics ; (¢) the pump not operating at proper 
rating ; and (d) the motors. 

Ratio of Head.—The static measured or calculated 
vertical head in pumping against pressure, such as boiler 
pressure, was not the measure of the pump’s work, for 
every foot of pipe, as well as every valve or elbow or other 
fitting, increased the actual or dynamic head. For in- 
stance, with regard to pipe diameter, a 5in. three-stage 
centrifugal pump delivering 400 gallons per minute 
through 300ft. of 5in. pipe would cost in annual operation 
about £75 more than if connected to 10in. pipe. That 
difference would soon pay the extra cost of the larger 
pipe. In general, said Mr. Rogers, the piping should have 
much greater area than the pump openings, as high 
velocity was essential in the pump but detrimental in the 
piping. In fact, he considered that the velocity in the 
latter should not exceed 6ft. to 8ft. per second. The 
suction pipe should be deeply immersed, should be as short 
“8 was practicable, consistent 
practice, and, if it included bends, they should be of long 
radius. 

Pump Characteristics.—The character of a centrifugal 
pump was shown by a chart, on which were plotted the 
head, gallons per minute, efficiency, revolutions per 
minute and horse-power. Such a chart is given in 
Fig. 1, with typical curves for constant speed. It was 
pointed out that the efficiency was high and fairly flat, 
70ft. to 97ft. head, and from 4000 to 5600 gallons 
per minate; and that, therefore, the pump could be 
applied efficiently between these limits. The horse- 
power fell off in both ways, so that the motor could be 
overloaded. If the speed at the point of highest efficiency 
was at or near that of an induction motor it would insure, 
said Mr. Rogers, its operation at the most efficient point 
if directly connected to a squirrel-cage induction motor. 
Ii the horse-power required at the most efficient point 
was near that of one of the standard squirrel-cage motor 
ratings, it would insure a high overall efficiency for the 
unit. It was fortunate, he continued, that induction 
motors had a very flat efficiency curve through the work- 
ing range, such as 90 per cent. at full load, 90.5 at 75 per 
cent. load, and 90 per cent. at 50 per cent. load, so that 
that feature had little effect. However, the power 
factors of such motors required that they should be 
operated at near full load in order to keep the current at 
& minimum. Power factor affected only the leads and 
generating system, and did not affect the meter, except 
as the meter rates might be adjusted to penalise low 
power factor in a plant. At loads as given above the 
power factor might be in the order of 89, 87 and 80 per 
cent. A desirable characteristic in centrifugal pumps 
was that of having the load fall off each way from the 
best operating point. That prevented an overload coming 
on the motor by an accident or by the mishandling of 
valves, which would subject. it to maximum head (closed 
off) or minimum head (direct discharge). 

Pump Operating Rating—Pumps, Mr. Rogers went on 
to say, were rated at their best operating point, and any 
deviation in speed, head or delivery would result in a 
higher cost per unit of duty, and while some future con- 
ditions might have to be given consideration, the operat - 
ing of a pump at lower than rated head should be avoided, 
especially when & constant-speed motor was used. The 
chart-—Fig. 2—-he said, showed the variations in kilowatt- 
hours per million gallon feet pumped by a 10in. centrifugal 
pump directly connected to the constant speed motor, 
which gave the highest overall efficiency at the pump 
rating. The gallon-feet pumped in a year at 135ft. 
head for £1820, at 1d. per kilowatt hour, would cost 
£3400 if pumped at 45ft. head with a pump of that class 
The difference of £1580 per year, Mr. Rogers thought, 


trom 


with good installation - 


For pump drives of adjustable speed, motors of the 
wound rotor-type or the brush shifting commutator type, 
might be used. The latter had much higher efficiency 
at reduced speeds, a feature which was considered to 
justify their higher cost if operated below normal speed 
frequently or for long periods. In Fig. 3 was shown the 
relative outlay in kilowatt-hours for an adjustable-speed 
pump using both wound rotor and brush-shifting motors. 
A third curve showed the high cost of throttling to obtain 
reduced output. From that chart Mr. Rogers showed 
that at 60 per cent. of normal pump output, the brush- 
shifting motor would operate 24 hours for £2 ; the wound- 
rotor motor for £3; and the squirrel-eage motor, with 
throttled pump, for £5. The differences became greater 
as the output was still further reduced. 

Vertical motors might often be used to advantage by 
arranging the pump at any necessary depth below the 
motor-room floor, thus reducing or eliminating the suction 
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lift, with eonsequent benefit to the overall efficiency. 
When the water contained much grit or where the pump 
was inaccessible, the weight of the revolving parts might 
be carried on a suspension thrust bearing at the top of 
the vertical motor. That arrangement allowed of easy 
inspection and maintenance. Vertical motors were 
available in synchronous, squirrel-cage, wound rotor, 
brush shifting and continuous current construction. 
Squirrel-cage motors could be used on centrifugal pumps 
up to 500 horse-power, provided that the inrush of starting 
eurrent was not objectionable. Wound-rotor motors 
started with much less line disturbance and were used 
for that reason even when intended for constant speed 
duty. Synchronous motors were not usually installed 
for units below 75 horse-power, and they, of-course, were 
only for constant speed duty. 

Reciprocating pumps, rotary pumps and serew pumps 
had heavy starting duty owing to high breakaway torque 


80 
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Wound-rotor motors for constant speed duty might tx 
controlled by an automatic panel actuated by pusi 
button or a float switch. When adjustable speed was 
required, or when it is desired to control the starting by 
hand, & manual rheostat was provided in the secondary 
cireuit, while the line contact was made by a manual o: 
magnetic switch. 

Synchronous motors were, said Mr. Rogers, controlled 
usually by a compensator and a field discharge switc! 
Brush-shifting motors required only some form of line 
switch with overlved protection and @ mechanical me 
for shifting the brushes. This latter might be a hand 
wheel, a shipper rod or a small pilot motor actuated }y 
remote push buttons. Compound-wound continu 
eurrent motors for centrifugal pumps required a diseon 
necting switch and a hand starter, while if adjustable 
speed was required a manual field regulating rheostai 
was added. Continuous-current motors might, he added, 
be controlled also by magnetic panels actuated by push 
button or float switch, as in the case of alternating 
current motors. 

Control apparatus in all cases should be fully enclose: 
and provided with protection against overload and unde: 
voltage. When it was desired to have the motor restart 
by itself, after an under-voltage shut down, an unde 
voltage release must be applied. Such a release must 
also be provided if the motor was to be started by a float 
switch or other auxiliary circuit-closing device. Th: 
submergence of contact-making parts in oil was necessar) 
when explosive gases or highly-corrosive acid fumes 
were present. A battery of motor-driven petrol pumps 
in an oil refinery had switches of the oil-immersed type, 
and as a squirrel-cage motor had no moving contacts, 
there was the danger of starting a fire or explosion. At 
another plant an acid pump was, added Mr. Rogers, 
driven by a 40 horse-power squirrel cage motor controlled 
by a standard compensator having its contacts submerged 
in oil. The motor was not liable to injury by the fumes 
as there were no vital parts exposed. 

Pump Service.—In conclusion, Mr. Rogers pointed out 
that motor-driven pumps were operating successfull) 
an exacting class of service in industrial plants. They 
handled thick, light and volatile liquids, acids, c., 
under manual or automatic control. The flexibility ot 
electric drive allowed the plant engineer to draw a straight 
line from suction level to discharge level, and to put 
the pump in line practically without bends, with the 
assurance that he could bring the power to the pump with 
out any loss in efficiency or any inconvenience to the 
plant. 








DuNEDIN City, New Zealand, is extending the Waipor! 
Falls station by the addition of a 3000-kilowatt unit, and 
is making provision for the ultimate installation of three 
more such units. The Southland Power Board is pushing 
on the Monowai scheme of two 2000-kilowatt units, wit! 
provision for extension by four additional units. The New 
Plymouth Borough has plans in hand for a station o! 
4500 kilowatts on the Waiwakaiho River, and the Taranaki 
Power Board proposes to construct a small station of 1500 
kilowatts at Tariki. 


By his will, Dr. P. H. Dudley, consulting engineer of the 
New York Central, whose death we announced on March: 
28th, left the bulk of his property to Yale University fo: 
the establishment of a professorship ‘‘ which shall be 
devoted to research and instruction in connection wit): 
the history and development of the science of railway 
service.”” The New York Central Railroad receives his 
stremmatograph, the apparatus to record the movement 
of rails under the passage of trains, and his microscope, 

‘for the use of the consulting engineer in charge of the 
department of rails, ties and structural steel.” 
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LAUNCHES AND TRIAL TRIPS. 





luss1FOGLU, single-screw steel spotor ship; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
jonian Marine and Land Investment Company, Limited ; dimen- 
ions, 400ft. by 53ft. Gin. by 28ft. 3in.; 8250 tons deadweight. 
Engines, one set of Neptune oil engines, six cylinders, 224in. 
diarneter by 45in. stroke ; constructed by the builders ; launch, 
March 24th. 


built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited, to the order of Bir R. Ropner 
ana Co., Limited ; dimensions, 403ft. by 55ft. 6in. by 28ft. bin.; 
to carry 8600 tons. Engines, triple-expansion, 26in., 43in., and 
72in. by 48in. stroke ; constructed by the North-Eastern Marine 
Engineering Company, Limited ; trial trip, March 24th. 


S,~LMONPOOL, steamer ; 


Lux™!, single-serew vessel; built by Harland and Wolff, 
Limited, to the order of Andrew Weir and Co., Limited ; dimen- 
sions, 384fi. by 48ft. by 36f¢.; 4320 gross tonnage ; engines, 
ons t of six-cylinder Diesel. Constructed by the builders. 
Delivered March 25th. 


SroTTPool, single-screw steamship; built by Swan, Hunter 
snd Wigham Richardson, Limited ; to the order of T. B. Stott 
and Co., Liverpool ; dimensions, 256ft, by 38ft. 2in. by 17ft. 3in.; 
2500 tons deadweight. Engines, triple-expansion ; constructed 
by the Shields Engineering and Dry Dock Company, Limited ; 
launch, March 25th 


AmAPALA, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of Vaccaro Bros. 
and Co., of New Orleans ; dimensions, 360ft. by 50ft. Engines, 
four-crank triple-expansion ; constructed by the bailders ; 
launcl April 3rd. 


( y Om, No. 1; steel serew oil tank barge; built by 
Palmers’ Shipbuilding and Iron Company, Limited, to the order 
{ Cory Brothers and Co., Limited ; dimensions, 100ft, by 24ft 
by Lift. 3in.; to carry 300 tons of oil fuel. Engines, compound 
surface condensing; constructed by the builders; launch, 

April 3rd. 


MrLAMPUS, cargo and passenger steamer ; built by Palmers 
Shipbuilding and Iron Company, Limited, to the order of Alfred 
Holt and Co.; dimensions, 448ft. by 54ft. 9in. by 32ft. 9in.; 
single-screw actuated by double-reduction geared turbines ; 

netructed by the builders ; launch, April 4th. 


SALMO, single screw cargo steamer; built by Swan, Hunter 
and Wigham Richardson, Limited, to the order of the Ellerman 
Wilson Line, Limited ; dimensions, 237ft. by 35ft. by 17ft. 9in.; 
1900 tons deadweight. Engines, direct acting, triple-expansion, 
surface condensing type, pressure 2251)b.; construct by the 
Wallsend Slipway and Engineering Company, Limited; trial 
trip, April 10th 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tur Consolidated Pneumatic Tool Company, Limited, of 
gy ptian House, 170, Piccadilly, London, W. 1, asks us to state 
thet the address of its Leeds office has been changed to 67, St. 
Pauls-street, Leeds 


SAMUFLSON AND Co., Limited, of Britannia Works, Banbury, 
isk us to announce that they are no longer represented in Man- 
hester and the adjoining districta by Messrs. B. W. Lumley 
and Co., and they request that all inquiries, &c., should be sent 


direct to their works at Banbury until further notice. 


tuz Council of the Institution of Production Engineers 
wnounces with regret the resignation of its secretary, Mr. A. T. 
Davey, necessitated by his leaving London to take up a position 
with W. H. Allen and Sons, Limited, of Bedford. The honorary 
secretaryship will in future be filled by Mr. E. D. Ball, 20, 
Lushington-road, Harlesden, N.W. 10, to whom all communica- 
tions should be addressed. 


Mr. James M. Dewar, M.I. Mech. E., M. Inst. N.A., M.1. 
Mar. E., informs us that he has taken offices at 1, Charing Cross, 
London, &.W. 1 (telegrams, ‘‘ Dewarmina, Westrand, London,” 
and telephone, Regent 5672), where he proposes to practise as 
« consulting marine engineer and naval architect, acting in 
co-operation with Mr, A. T. Wall, A.R.C.Sc., M. Inst. N.A. 
consulting naval architect, 707-11, Royal Liver Building, Liver 
pool (telegrams, Protection, Liverpool,” and telephone, 
Liverpool Central 201). 








CONTRAOTS. 


We are informed that the Hodroyd Coal Company, Limited, 
has placed orders with the Westinghouse Brake and Saxby Signal 
Company, Limited, for complete electro-pneumatic decking 
plant for its two-deck cages at the pit top of the Brierley Colliery, 
and for decking plant comprising two rams, &c., for the single- 
leck cages at the Ferry Moor Colliery. 








\ New Jomntinc Matertat.—Brown Brothers, of Great 
Eastern-street, London, E.C. 2, have sent us a sample of their 
Vellumoid sheet jointing, which is intended for making tight 
joints subject to oil under pressure, for air pipes, &c., but should 
not be used for services where the temperature is liable to rise 
above 300 deg. Fah. It is a vegetable fibre material, and appears 
to be eminently suitable for such services, being of a readily 


compressible nature, easily cut to shape by a knife, like soft 


leather, and, according to report, actually improved in quality 
by exposure to oil. It is made in various thicknesses from 
(.006in, up to pin. 
lux Cue_mMsrorp ENoGinegerine Soctety..—The Chelmsford 
Engineering Society held its fourth annual conversazione on 
\pril 12th, and a very successful evening resulted. An excellent 
sical programme was arranged,and a number of interesting and 
structive scientific demonstrations and exhibits were arranged, 
luding the following :—Stroboscopie experiments ; electrical 
ys; an analogy of an electrical circuit ; electro-magnetic experi- 
ments by members of the staff of Crompton and Co., Limited ; 
high speed ball bearings running up to 90,000 revolutions per 
minute, and sections of ball and roller bearings, &c., by the 
Hoffmann Manufacturing Company; broadcasting receivers ; 
Geisler tubes; an otophone; aircraft wireless apparatus, 
nd various chemical experiments, &c., by Messrs. Marconi's, 
ind an X-ray demonstration by Newton and Wright, Limited, 
ho exhibited their latest type of dental X-ray unit, comprising 
high-tension oil-immersed transformer and _ self-rectifyin 
Coolidge tube, the latter being mounted upon a counterbalance 
tube stand, having provision for all necessary movements ; 
\ selection of X-ray tubes, including a “‘ boiling water-cooled ™ 
pattern for producing the very hard radiations required in 
deep ” X-ray treatment, the penetration of which is automatic- 
uly controlled ; and a timing mechanism for accurately con- 
trolling exposures down to */g of a second, as required for rapid 
exposure of moving objects, such as the heart, as well as a selection 
of dental and other radiographs of general interest. In the 
absence of the President, Mr. A. A. Campbell Swinton through 
illness, Mr. J. H. Johnson presided. ‘The Secretary's report 
on the year’s working showed a good increase in membership, 
and a satisfactory financial result. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Situation. 


ComPARATIVELY little iron or steel has been pro 
duced in the Midlands and Staffordshire this week, most 
of the works having taken a full week’s holiday. Some 
firms have been glad of the respite to accumulate a 
few orders, while others have taken advantage of the 
opportunity to carry out necessary repairs, There were 
before the holiday stoppage sufficient raw materials in 
hand for the resumption of manufacturing activities ; 
consequently the iron market at Birmingham to-day 
Thursday—was but poorly attended.. The business trans- 
acted did not amount to any great volume and was for 
the most part to cover immediate requirements. Prices 
remain unaltered from last week, but the tendency is to 
higher rather than lower values. Continental prices, 
though substantially less than those ruling in this country, 
are tending upwards, and offers of supplies are not now 
being ‘‘ pushed.’’ Belgian firms are stated to be well 
supplied with orders. In most depaitments there is not 
much inducement just now to make purchases outside 
the home market. Deliveries of foreign materials are 
delayed and manufacturers are having perforce to secure 
supplies to carry them on from local makers. 


Steel. 


In Midland steel works holidays have been general 
throughout the past week. New business continues to 
come to hand, and though most of the orders are on the 
small side, they make a fair tonnage in the aggregate. 
A few more orders are being given out by the railways 
which are still very short of rolling stock, and unable to 
handle the traffic available. Complaints are very general 
of inability to get reasonably prompt delivery of coal, 
while the steel trade is further hampered through lack of 
wagons to dispose of the finished material. The trade con- 
tinues to be comparatively free from foreign competition, 
though there are signs of German reappearance in the 
market. Some thin steel strip has been offered at prices 
well below the home quotation. Very little steel is now 
being offered by Belgium, and in some cases the quotations 
for finished material exceed the figures named by British 
steel works. The arrears of delivery have become serious, 
and very little reliance is now placed upon foreign supplies. 
The fact that prices have not materially improved under 


the relief from foreign competition indicates the keenness | 


with which native works are seeking new business. Angles 
and joists continue to be quoted at £9 lds. to £10, and 
tees at £10 15s. Ship, bridge, and tank plates, jin. and 
over, are firm at £10 10s., and boiler plates at £14. Staf- 
fordshire hoops are quoted £12 at works, but some mer- 
chants claim to be able to secure supplies at half-a-crown 
below this figure. Semi-finished steel prices are firmer on 
the basis of £8 5s. for native billets, with a number of works 
claiming £8 10s. An occasional quotation from Belgium 
is received, the most recent naming £7 5s. per ton. Some 
surprise was expressed on ’Change to-day at the large out- 
put of steel registered for the month of March, establishing, 
as it did, a new record at 825,200 tons. For the busy period 
of 1920 the highest reached was 755,600 tons, and the 
comparison with the pre-war monthly average of 1913, 
which was 638,600 tons, gives a good idea of the growth of 
the steel business. Yet the proportion of unemployment 
in the steel trade is round about 16 per cent. This is 
accounted for, however, by the large expansion of capacity. 
Notwithstanding this large output, many works are only 
operating four days per week, but they are working con- 
tinuously on triple eight-hour shifts. The chief complaint 
in the steel trade just now is the lack of profit. A large 
proportion of last quarter's output, it is contended by 
steel makers, has yielded no profit whatever. 


Steel Scrap. 


Steel scrap prices continue weak, though demand 
has improved pretty considerably of late. Large consign- 
ments continue to come in from the Continent at very low 
rates, and this keeps home quotations down. The severity 
of competition in this department is indicated by the 
importation of 121,055 tons of steel scrap from the three 
months ended March, as compared with 21,614 tons in 
the corresponding period last year. 


Manufactured Iron. 


The finished iron trade of the Black Country has, 
for the most part, been at a standstill during the week. 
Nearly all the works took a full week's holiday, partly on 
account of canal stoppages, rendered necessary by clean- 
ing and repairing operations. The recent advance in 
prices of finished iron has not materially affected the current 
of business, and the marked bar houses which have good 
order books continue to find new business coming in to 
replace that just executed. They have no difficulty in 
securing £15 per ton for their product, though there is 
complaint of the general scale of iron prices, which are 
considered excessive, having regard to the keen competi- 
tion of steel. Makers of merchant bar iron continue 
moderately employed, Staffordshire, Lancashire and South 
Yorkshire makers of Crown bars all quoting £13 per ton. 
It is possible, however, to buy at a lower figure in special 
cases. Nut and bolt and fencing iron is in but smali 
request, and consumers only pay the £11 15s. or £12 
demanded, when in immediate need of supplies. Makers 
say it does not pay them to accept business under these 
figures, and they would rather be without work than 
accept less. Very little Belgian nut and bolt iron is on 
offer and deliveries are very unsatisfactory. Users are 
managing for the most part to carry on, though occasion- 
ally they have to come on to the local market for small 
tonnages. 


Sheet Values. 


Galvanised sheets continue a somewhat weak 
market, the mills wanting new business. The general 


quotation for 24-gauge corrugated sheets is £17 10s., but 
business is being done at half-a-crown less, while even lower 
figures are mentioned in the case of good orders. The sub- 
stantial character of the recent trade in galvanised sheets 
| is shown by the export of 155,579 tons during the first 
| quarter of the year, as against 154,741 in the same period 
| last year. 

| 


| 


Raw Iron. 


Stocks of pig iron at Midland furnaces are not 
large. The policy of producers has been to adjust their 
output as closely as possible to current demand. With a 
better export inquiry for North Country pig iron the tone 
is strengthened. Production can be expanded as the 
need arises, but in the present relation of costs and selling 
prices and the uncertainty of the fuel position, smelters 
are anxious to consolidate such gains as have lately been 
made rather than seek to force the pace. The prices ruling 
this week are:—North Staflordshire forge, £4 7s. 6d. 
upwards; No. 3 foundry, £4 15s.; Northamptonshire 
forge, £4 5s.; foundry, £4 12s. 6d.; Derbyshire forge, 
£4 7s. 6d.; and foundry, £4 15s., all at furnaces. The pig 
iron production for March was, it is interesting to note, 
668,600 tons, as compared with 612,700 the previous 
month, in spite of the reduction of eight in the number 
of operating furnaces. The March figures compare with 
855,000 tons, the pre-war average, or about 200,000 tons 
over the present rate of manufacture. 





Birmingham Brass Trade Wages. 


A new wages agreement arrived at by the Jomt 
Conciliation Board, representative of the Brossfounderr 
Employers’ Association of the National Brass and Metal 
Mechanics’ Society, has been finally approved. Ili pro- 
vides for an advance of ld. per hour to men of all grades 
The agreed bonus will therefore be 21s. 6jd. per week ol 
forty-seven hours. The bonus for youths between eighteen 
and twenty-one is to be increased by $d. per hour, making 
their total bonus lls. 4d. The new wage advance will 
take effect on the first pay day in May for work done in 
the previous week, and the arrangement will continue for 


| six months definitely from April lith. The new wage 
rates will be as follows :—C grade, £2 15s. tid.; D grade, 
£3 2s. 64d.; D grade (polishers), £3 4s. 6jd.; E grade, 
£3 7s. 64d.; E grade (polishers), £3 9s. 6)d. Youths 
wages :—Eighteen years, £1 Us. 4d.; nineteen years, 
£1 l4s. 4d.; twenty years, £1 19s. 4d. Day rates :—Fine 
casters, £4 Is. 6}d.; common casters, £3 lds. 6)d.; 


moulders, £3 3s. hd ; getters-down, £2 ls 64d 





Railway Contracts. 


Midland rolling stock firms welcomed the new 
contracts given out by the London and North-Eastern 
Railway Company, amounting to £660,000, to the follow 
ing firms :—-Hurst, Nelson and Co., R. V. Pickering and 
Co., the Craven Railway Carriage and Wagon Company, 
Clayton Wagons, Midland Carriage and Wagon Company, 
and the Metropolitan Carriage, Wagon and Finance Com 
pany, for 290 coaches—-twenty-nine trains of ten coaches 
each—for use on London suburban lines. The coaches, 
it is understood, will be of the new L. and N.E. design 
with teak bodies on steel underframes. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, 





General Conditions. 


Tue markets here are rather quiet after the 
holidays, and business is slow. Only a comparatively 
few people attended the Manchester Exchange meeting 
on Tuesday, and this is usually the most important 
meeting of the week. Possibly Friday may take its 
place this week, but it is unlikely that much business will 
be done on that day. As to the general outlook, there 
| seems to be more hope in the cotton trade ; and if that 
is going to revive, we may have larger inquiries for new 
machinery, and engineering business in this district 
| will feel the benefit. The European situation also seems 
a little better than it was, and this improvement may 
assist trade during the second half of the vear, although 
it comes too late to have much effect now. 


Metals. 


The movements in the copper market are not 
yet of a decisive character, although perhaps it is true 
that confidence in the future of copper prices ls growtmg. 
The reduction in the United States stocks of copper 
at the end of March was much larger than had been 
generally anticipated; and, in fact, so large-—23,000 
tons—that some hesitation is expressed as to whether 
special circumstances have caused it. When the figures 
for the end of April are published we shall, of course, 
see whether such a rate of reduction is or is not excep- 
tional ; but if not, then the general statistical position 
of copper would very soon justify higher prices. The 
demand for copper from the American consumers does 
not seem to be very large now, but the European demand 
is much as usual, The point of interest is whether 
any large number of consumers will now arrive at the 
conclusion that it is time to build up stocks of metal 
in view of the needs of their trade during the remainder 
of the year. In the case of refined ingots there can 
be little risk in such a process beyond the loss of interest 
upon locked-up capital. There were sellers of best 
select ingot at £68 per ton recently, and of tough copper 
at £1 10s. to £2 per ton less, and one can scarcely imagine 
much risk of loss at these prices ; but in the case of copper 
sheets, bottoms, tubes, &c., and of brass tubes, the ques 
tion is different. The prices demanded for these manu- 
factured forms of metal do not bear the normal relation 
ship to ingot copper and spelter, and hence there is 
undoubtedly room for a fall even if standard and refined 
copper should remain as they are. Of course, one does 
not expect the normal pre-war relationship to be re 
established until wages and general costs of manufacture 
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are again normal, but some reduction is certainly within | 
the bounds of possibility, and possibly this impression | 


leads to more “ hand to mouth” buying than used to 
be the case. The market for tin has not yet settled 


down, although the movements have not been quite | 
So far as the statistics are | 
concerned, the position does not appear much different 
If American buying | 
should set in again it would have a startling effect on | 
but, of course, no one can tell when this buying | 


so violent as they were. 
from that of two months ago. 


prices ; 
may begin. All that can be said is that when prices 
drop below £250—as they 
moment seems favourable for consumers. 


In the lead 


market the downward movement seems to have been | 


arrested for the present, and it seems possible that this 


went rather further than was altogether justified. There | 
was, of course, little doubt that the highest prices reached | 


were dangerous, and tended to check consumption ; 
but a fall of about 25 per cent. was rather more than 
seemed called for. There has been some increase in 
production, which has helped to depress the market, 
but this is not of very great moment, and the consump- 
tion of lead is still very large. Spelter has been a steadier 
market of late, and as the price is now quite moderate, 
there does not seem to be any good reason to be afraid 
of this metal. Demand from the galvanisers is, however, 
still rather poor. 


Pig Iron. 


The market here for foundry iron is very quiet 
this week, but as no serious business was expected, there 
is no disappointment, and the quietness does not imply 
any weakness. Sellers of Derbyshire pig iron are quite 
firm at 95s. per ton at the furnaces, and the other Midland 
irons cost about an equivalent when delivered in Man- 
chester. Buyers, however, are not quite so satisfied 
as they were as to the stability of the Cleveland prices, 
and some Cleveland iron has been offered in the North 
of Lancashire at less than the cost of Derbyshire iron. 
The fuel position is a little easier, but it is not expected 
that blast-furnaces in the Midlands will be able to buy 
coke at lower prices. As your readers know, the theo- 
retical price of furnace coke is 24s., but it is not easy to 
buy at any less than 26s. per ton ; and while this is the 
case, the present price of 95s. for No. 3 pig iron is moderate 
enough. The market for Scotch iron is said to be a 
little firmer here, and for most brands about 116s. 6d. 
per ton delivered is wanted ; although it is still possible 
to buy at 115s. and perhaps at 114s. delivered. The 
better demand for Scotch—if the report true—is 
supposed to indicate an improvement in the trade of 
the textile machinists. 


Steel. 


One cannot yet see any sign of returning life 
in the finished steel trade here. Business seems to be 
mainly confined to small lots, and prices are cut fine ; 
so that the margin of profit is very small if it can be said 
that there is any margin at all. For joists and angles 
from £9 12s, 6d. to £9 15s. per ton is usually quoted, and 
for plates £10 to £10 5s. The stoppage in the shipyards 
naturally restricts business in plates, but it was almost 
as slack before this trouble began. The demand for 
manufactured iron seems poor, but probably it is as good 
as could be expected now that there is such a wide differ- 
ence between iron and steel bars. 


Scrap. 


Dealers here in the scrap market are in a gloomy 
frame of mind, and find it very difficult to obtain orders 
sufficient to keep them clear of accumulations. For 
heavy steel melting scrap there is only a very weak demand, 
if one may call it a demand at all, when consumers seem 
quite indifferent to offers. The Lancashire dealer takes a 
risk if he pays more than about 70s. per ton on trucks. 
For heavy wrought scrap there is a quiet demand here 
at 97s. 6d. to 100s. per ton delivered to the forges. There 
is no business reported: this week in cast scrap, but the 
prices are kept steady at from 87s. 6d. to 90s. per ton 
delivered at foundries in the district. 


The Locomotive Building Industry. 


Lancashire locomotive builders are very active 
in pursuit of business at the present time. Last week, 
as already reported, Beyer, Peacock and €o., Limited, 
obtained an order for a monster Garratt engine for the 
London and North-Eastern Railway. This engine is 
intended for hauling the mineral traffic, and it is hoped 
that it will prove the forerunner of further similar engines. 
Now I learn that the Vulcan Foundry, Limited, Newton- 
le-Willows, Lancashire, has been successful in securing 
an order for forty heavy pasenger locomotives for the 
East Indian Railway. These engines will weigh about 
120 tons each. They are to be of the 4-6-0 type and 
5ft. 6in. gauge. This order has been obtained against 
world-wide competition, and the price has been cut 
down to the lowest possible in order to find employment 
for the Vulcan Company’s workpeople. 


BaRrRow-IN-FuRNEsS. 
Hematite. 


The condition of the hematite iron market 
remains unaltered, and there is no sign of any more 
furnaces being put in blast at present. Some of the 
smelters hold stocks, and these will have to be cleared 
before there is any talk of increasing the output. There 
is a lack of life in the market, and it is expected that this 
state of things will continue for some time. The holidays 
have quietened things down a little, but there will be 
more to do when the labour troubles are at an end. Al 
though the shipyard lock-out is at an end there is still 
the general demand for an increase to be put forward 
by the shipyard workers, and this is making many cus- 
tomers stick to small deliveries, just sufficient to take 
them along. Improvement in the trade with the Con- 
tinent and America is likely, but it will come slowly. 
Regarding the former, much depends on the appreciation 
of the franc. 


Iron Ore. 


The iron ore trade is dull and is a reflection 
of the state of the iron trade. None of the mines are 
anything like approaching busy, and some are doing 
little or nothing. The Cumberland mines are bringing 
up most, and even that is not heavy. Business in foreign 
ores is dull, and there will not be any heavy importations 
until the iron trade revives. 


Steel. 


The steel trade is still quiet, and there are no 
|} immediate prospects of an improvement. The Barrow 
| rail and merchant mills are still closed. The foundries 
are working and the hoop and section mills are active 
after a brief stoppage for the holidays. The Workington 
mills are not well fixed for orders. 

Shipbuilding and Engineering. 

The settlement of the Southampton trouble, 
which lead to a lock-out, is very welcome. The stoppage 
of men in Barrow did not hold any other work up, and 
the early return will allow construction to proceed all 
right. The Orient liner Orama, a new fast vessel for 
the Australian passenger trade, will be launched in May. 
A Donaldson liner and a steamer for the Anglo-New- 


foundland Development Company to carry newsprint 
in reels to this country will follow in due course. 


have done recently—the | 











SHEFFIELD. 
(From our own Correspondent.) 


The Heavy Steel Trade. 


THE past week has not been a full one, owing 


to the Easter holidays, but the stoppage was not pro- | 


longed, most of the works having resumed operations by 
Thursday morning. 
trade shows little change. Large tonnages of basic and 
acid steel are being turned out, the latter variety being 


chiefly called for to supply the requirements of the shops | 


producing railway material. There are complaints of the 
paucity of new orders for basic steel, but no furnaces have 


yet been shut down, and at the Templeborough Works | 


ten out of the fourteen large furnaces are in operation, 
this being the largest number since the erection of the 
| plant. The flow of new orders is expected to improve when 
| existing contracts for foreign steel have been worked off, 
as, owing to the rise in prices, the Continent is not in a 
good position for carrying on competition to the same 
extent asin the past. The Journal of the Sheffield Chamber 
of Commerce points out that French and Belgian com- 
petition has been due almost exclusively to the depre- 
ciated currencies of those countries, which have stimulated 
exports, while home consumers have been starved 
conditions appear to be changing. The improvement in 
the value of the franc and the strong move in France for 
either taxation or prohibition of certain iron and steel 
exports are all in our favour. 


The Outlook. 


The same Journal, however, takes a gloomy view 
of the prospects, if present conditions continue. It states 
| that in the near future some lines in the Sheffield heavy 
| and medium trades may have to shut down. There are, 
| it says, various reasons for this. Threats of labour troubles 
lin the shipbuilding and engineering industries constitute 
| one adverse factor, and the fear of dearer fuel is a check 
| on some lines of business. At the same time, a sudden 
change in the situation is at least a possibility. If labour 
peace can be established at home an increased demand for 
ship steel and general engineering materials will almost 
immediately result, while better trade in railway equip- 
ment, colliery appliances, and builders’ ironwork would 
soon follow. These considerations, coupled with the 
decline of foreign competition, afford grounds of hope for 

an improvement. 





Railway Steel. 


The extensive branch of the steel trade which 
turns out railway axles, tires, springs, and buffers con- 
tinues to be well employed, and the numerous orders which 
the railway companies are still giving out will all bring 
trade to the city. At the same time, the comparative 
lack of overseas business in this department is disquieting. 
The returns for March revealed a considerable drop in the 
exports of railway material, thus showing that foreign 
buyers, who formerly sent much business to Sheffield, are 
going to the Continent for a good proportion of the axles 
and tires that they require. The large order placed last 
week by the Londén and North-Eastern Railway Com- 
pany is even better for the Sheffield district than I men- 
tioned in my last letter. The six firms among whom the 
contracts for about £660,000 worth of work have been 
| divided include Craven’s Railway Carriage and Wagon 
Company, Sheffield, as well as Clayton Wagons, Lincoln. 
| The total amount of work comprised in the contracts is 

the building of 290 coaches (twenty-nine trains of ten 
coaches each) for the London suburban lines of the com- 
| pany. The coaches will be of the new L.N.E.R. design, 
with teak bodies on steel underframes. The trains will 
| be built on the “ articulated” principle, i.e., they will 
| each be composed of two sets of five vehicles, carried on 
| six four-wheeled bogies, and will be fitted with steam heat- 
| ing and electric lights. The compartments will all have 
upholstered seats and backs. 





A Steel Firm’s Difficulties. 


| A sensation was caused in Sheffield last week by 
the issue of a circular stating that the debenture holders 
in Industrial Steels, Limited, had had to appoint a 
receiver. The company isan importantone. It was formed 
at the beginning of 1922 to take over a part of the works 
of the old and successful firm of Jonas and Cobver, Limited, 
this part including the Siemens-Martin steel furnaces, 
heavy mills and forges. The authorised capital is £700,000, 





| ley seam, 9ft. thick, will be reached. 


The condition of the heavy steel | 


| is being carried out by a company with headquarte: 


These | 








of which £526,726 has been paid up. The company has 
had an unfortunate experience owing to the trade shump 
of the past two years, and in June last it was reported that 
there was a bank overdraft of £184,054 and a debit ca; ried 
forward of £156,665. The shortage of available liquid 
resources has been a severe handicap to the company, 
and it is on this account that it finds itself unable to carry 
on its business pending other financial arrangements. 
It is at present well employed and has a healthy order 
book. The works are being carried on under the contro} 
of the receiver, and it is expected that a scheme of recon. 
struction will be placed before the creditors and share. 
holders within the next three weeks. 


The Lighter Trades. 


Little improvement can be recorded in the crucible 
steel trade. For the best high-speed steels and the various 
tools made from the material there is a very poor demand 
from those continental markets which have for years been 
so valuable to the trade. The engineering works at home 
are taking somewhat better supplies. There is a brisk 
inquiry for steel required for mining, quarry, masons’, 
and heavy engineers’ tools, both at home and in the 
Colonies. The condition of the cutlery and plate trades 
continues unsatisfactory. For cheap case goods a good 
sale is maintained, but prices are so low that old-esta- 
blished firms touch little of the business, the bulk of it 
going to small makers. In good-class cutlery and hollow- 
ware trade is slack, and the sales during the first qua:ter 
of this year were considerably below those of the corre- 
sponding period of last vear. 


Colliery Progress. 


The sinking of the Thorne Colliery, near Don 
caster, continues to progress satisfactorily. No. | shaft 
has now reached a depth of 770 yards, and it is expected 
that when a further 150 yards have been driven the Barns 
In the course of the 
operations recently a 2ft. seam of coal was struck, but it 
is not of commercial value. The continued expansion of 


| coal enterprise in the Doncaster district is indicated by t) « 


fact that the Doncaster Collieries’ Association has served 


| notices upon the Rural District Council of its intention to 


work coal in the parishes of Marr, Brodsworth, Owston, 
Burghwallis, Edlington, Warmsworth, Wadworth, Hickle- 
ton, Hooton Pagnell, and Clayton-with-Frickley. A 
definite step towards the opening up of the coalfield in 
Lincolnshire has now been taken by the actual commence 

ment of the boring at Doddington. It is believed that a 
continuation of the Barnsley seam will be found at a depth 
of about 900 yards. The boring is expected to occu; y 

twelve or fifteen months and its cost will be £10,000. It 

ill 
Belgium, under the supervision of Mr. James Ford, of 
Doncaster. The extent of the property to be worked is 
4716 acres. 


Low Temperature Carbonisation. 


A good deal of interest is being taken in Low 
Temperature Carbonisation, Limited, of whose activities 
extensive developments are foreshadowed. The company 
has for some years been established at Barugh, near 
Barnsley, and it is announced that it is about to embark 
on two new enterprises in the district. At Doncaster the 
company proposes to erect an installation consisting of 
500 retorts. It is now in negotiation for a piece of ground 
on which to build its works, and has invited the Doncaster 
Corporation to take the surplus gas. The Corporation has 
not come to any decision at present. Negotiations are 
proceeding. The other centre which is mentioned in con 
nection with the company’s developments is Nottingham, 
where, it is understood, a plant containing no less than 
1000 retorts is to be set up 


Canal and Bridge Work. 


The Sheffield and South Yorkshire Navigation 
Company is proposing to carry out a rather extensive pro 
gramme of repairs and renewals during the present year 
The company has set aside a sum of £35,399 for deferred 
maintenance, very little of which has already been spent. 
The works now in contemplation will cost £19,804. They 
inelude the provision of a large dredger, £5234; lock 
renewals at Tinsley and Sprotborough, £4000; founda- 
tions and waterway wall for new warehouse at Don 
caster, £3000 ; and several items of bridge rebuilding. A 
good deal of bridge work is being put in hand by the 
Derbyshire County Council. It has accepted a tender of 
£20,381 for the construction of a new bridge at Baslow, 
250 yards lower down the river than the present structure 
It is also going to put in hand the widening of Rowsley 
bridge. A tender of £2100 has been accepted for the 
widening of Lock Hill Bridge, Killamarsh, towards the 
cost of which the London and North-Eastern Railway Com- 
pany has agreed to make a substantial grant, besides 
giving a portion of the land required. 


Water and Sewerage Schemes. 


The Doncaster Rural Council and the Tickhil! 
Urban Council are proposing to form a joint authority for 
supplying water to certain colliery villages in the Don- 
caster area, particularly Rossington and Askern. At 4 
Ministry of Health inquiry into the scheme, Mr. D. Balfour, 
C.E., of Newcastle and London, said the bore-hole at 
Austerfield was now 569ft. deep, and it was proposed to take 
a pumping test at 600ft. He estimated that the scheme, 
as already designed, would cost about £89,000. When 
completed, the Clifton reservoir would be able to supply 
the whole area. At Clay Cross, near Chesterfield, the 
Urban Council is seeking powers to borrow £20,000 fo! 
water supply works. It is proposed to construct a new 
reservoir on land adjoining the existing waterworks. The 
reservoir will have a capacity of 6,000,000 gallons and can 
easily be filled during the winter months, when water 1s 
running to waste. Greasborough Urban Council desires 
to borrow £6800 for sewerage and sewage disposal works. 
New outfall works are to be erected 500 yards east of the 
village, and 7ft. lower than the present works. More 
modern plant is to be put down and the Mangham sewage 
will be pumped to the new works, 
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NORTH OF ENGLAND. 
(from our own Correspondent.) 


Trade Recovery. 


THERE is just now in trade circles in the North 
of England a general disposition to take a more cheerful 
view of the outlook. The movement towards trade 
recovery, it must be admitted, is slow ; but it is healthy, 
and it justifies confidence in a continuous, steady improve- 
ment. The position in the pig iron trade is distinctly more 
hopeful, and some heavy contracts have recently been 
placed on foreign account. This is largely due to the fact 
that the price of Cleveland iron is now on a competitive 
basis with continental products. There has been no great 
expansion in the steel trade, but it is anticipated that the 
end of the lock-out in the shipyards will result in an 
improvement in business. 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade has been 
quiet this week in consequence of the holidays, but the 
undertone of hopefulness has continued. Confidence in 
the future is rather marked, mainly due to the fact that 
products of this district are comparatively cheap and such 
as prohibit the euccessful competition of continental 
makers in many markets, and an early renewal of activity 
is looked for. The easing of the price of Cleveland pig 
iron by half-a-crown per ton has had the effect of attract- 
ing further foreign business, and a substantial volume of 
fresh inquiries, many of which are likely to mature. 
Inquiries on German account are quite good, and negotia- 
tions are reported for sales to France, Belgium, and 
Scandinavia. It is noteworthy that in the first half of 
April as much pig iron was ehipped from the Cleveland 
district as in the whole of February, and exports are likely 
to continue on the same heavy scale to the end of the month, 
as there are other big contracts to execute. There is also 
good reason to anticipate a marked improvement in the 
home taade, especially as Cleveland iron is the cheapest 
in the country. The price of No. 3 is firm at 92s. 6d. per 
ton, and an advance is by no means improbable. No. | 
foundry iron is perhaps not quite so scarce, and small lots 
are reported to be obtainable at 97s. 6d., whilst No. 4 
foundry is 92s., and No. 4 forge 91s. 6d. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade shows little alteration. The demand is just about 
sufficient to absorb the current output, but the heavy 
stocks are not being liquidated. Nevertheless, some of 
the makers are not pressing sales at the net prices now 
ruling, being disposed to wait for a rise. However, mixed 
numbers of hematite are still easily obtainable at 99s. 
per ton, and No. | at 100s. In this branch also Germany 
is in the market to buy, and Italy is reported to be seeking 
supplies, whilst inquiries from other continental sources 
are circulating. 


Ironmaking Materials. 


The foreign ore trade is still in a depressed con- 
dition. High freight rates keep up the price, and low con- 
sumption further checks any inclination to make fresh 
contracts. Best Rubio ore might be bought at 23s. 6d. 
per ton c.i.f. Tees. Coke is in fair demand, and good 
medium furnace qualities can still be purchased at about 
30s. per ton delivered at the works. 


Manufactured Iron and Steel. 


Many of the steel works in the North of England 
are closed down for the week, which is an indication of the 
state of their order books. Business rules on very quiet 
lines, but the end of the lock-out in the shipyards is expected 
to lead to an improvement. Billets are rather firmer, but 
no price changes are reported. 


The Coal Trade. 


There has been little real attempt to carry out 
business in the Northern coal trade this week owing to 
holiday influences. The home labour question does not 
appear to be so acute as recently, and advices from the 
Ruhr area point to work being continued on the late agree- 
ment. There is at the moment nothing to cause excite- 
ment in the export trade. The April position is quiet, 
as sellers have cleared all anticipated output, and buyers, 
although still holding orders, find little prospect of sup- 
plies or loading facilities. For next month there is only 
# small inquiry and no pressure from buyers. The tone of 
the market is nominally steady, but the tendency is for a 
further slight drop in values. The demand for foundry 
coke is dull and stocks are ample. Gas qualities are in 
moderate supply and steady. 








SCOTLAND. 


(From our own Correspondent.) 


The Coal Trimmers’ Dispute. 


Tue Scottish Dockers’ secretary, Mr. Joe 
Houghton, who has been in London in connection with 
the coal trimmers’ dispute, has just made a statement 
in regard to the Leith dockers’ refusal to work on vessels 
loaded by volunteer trimmers. Mr. Houghton said that 
the employers’ side of the National Conciliation Com- 
mittee, dock and waterside, would this week discuss 
the legality or otherwise of the stoppage of work on 
vessels carrying general cargo having been blacklisted 
by the union. The question of the coal trimming dispute 
has been placed on the agenda for the Coal Trimming 
Joint Council meeting this week. Meanwhile the present 
policy of holding up blacklisted boats discharging general 
cargo or going to other ports for bunkers or coal would 
be carried on, 
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New Lothian Coal Pit. 


On behalf of the Edinburgh Collieries Company, 
Limited, a new coal pit has been sunk at Elphinstone, 
East Lothian. The fuel in this area has been found to 
be of excellent quality, and there is a prospect of a very 
good output for many years to come. 


The Genera! Outlook. 


Popular opinion seems to favour an early settle- 
ment of the labour troubles which at present are acting 
so adversely against the various markets. The latest 
movements in the coal trade on the wages question, and 
the developments in the shipyard trouble, seem to give 
reason to hope for an early settlement in each case. 
With this in view the outlook is certainly better, and it 
now remains for the hope to be justified. There is 
practically no doubt that orders are being held up pending 
a definite settlement of these disputes, and no doubt 
nothing will be left undone to effect a speedy and peaceful 
conclusion. The higher prices of continental material 
should reflect in favour of local producers, and, therefore, 
an early return to normal working conditions is all the 
more desirable. 


Pig Iron. 


Pig iron makers cannot report any expansion 
in business. Inquiries for foundry qualities are fairly 
numerous, but consumers are still loth to book anything 
beyond actual immediate requirements. At any rate, 
the output is quite equal to the demand. Prices are 
unchanged. Hematite is in much the same position 
so far as regards new business. 


Finished Steel and Iron. 


There is no improvement in the volume of 
business in steel and iron materials. Specifications for 
steel plates are particularly scarce, and sectional material 
is not much better off. Sheet mills, though not so busy ae 
anticipated, are comparatively well occupied, and makers 
have enough work on hand to last some time ahead. 
The demand for galvanised sheets is not quite so good, 
and an easier tendency in prices is apparent. Official 
home quotations are unchanged. Bar iron makers are 
looking for new contracts and are not very successful. 
Orders on hand are running out, and few buyers are 
keen to pay on the present level of £12 10s. per ton for 
“Crown”’ bars for home delivery. The re-rolled steel 
branch of this industry is in a similar position, and only 
when very keen prices are quoted is business possible. 


Coal. 


Apart from the fact that a miners’ strike seems 
more remote and the market somewhat easier in con- 
sequence, there is little, if any, change in the Scotch coal 
trade. The collieries in all districts are booked until 
the end of this month, and negotiations in the market 
are still chiefly confined to second-hand lots. So far as 
exports are concerned, good quantities of Lanarkshire 
fuel are going to continental destinations, and Ayrshire 
fuels to the Irish market. The Fifeshire collieries have 
strong demands for both round coal and washed nuts 
from the Baltic. Forward buying has been mentioned, 
but consumers are not inclined now to pay the current 
prices and lower quotations are expected. Aggregate 
shipments for the past week amounted to 280,456 tons, 
against 279,353 tona in the preceding week and 386,252 
tons in the same week last year. The home pressure 
for fuel is not so insistent, but good deliveries are still 
taken. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


Ir will be quite the end of this week or the early 
part of next before the conditions in the steam coal trade 
settle down, and it becomes possible to gauge accurately 
the position. Holidays at all times have an unsettling 
effect, but on this occasion there is the added influence of 
business having been driven away by the fears of a strike, 
and although these have almost completely been dispelled, 
it is not such an easy matter getting foreign buyers inte- 
rested in supplies from this district, as they have made 
arrangements for coals from elsewhere. At the same time, 
there are Welsh coals, particularly of the superior class, 
which are always in favour with some consumers abroad, 
and for these the inquiry is coming in, though somewhat 
slowly, but the demand from the Continent is but a shadow 
of normal proportions. Very few hold any other opinion 
but that the coal trade in this district is in for a very quiet 
time during the next month or so, and prices will have to 
be cut to the finest limits to secure orders. Already coal 
prices have fallen 2s. 6d. to 3s. 6d. per ton as compared 
with a fortnight or so ago, and it is difficult to see how 
many owners will be able to avoid temporary stoppages 
at their pits during the next few weeks. A fair amount 
of tonnage was delayed over the holidays, but the quantity 
in dock is not sufficient to keep collieries busy for long. 
The holidays have, of course, made a difference to the 
supplies of coal available, but the general view is that with 
the exception of a few grades the standing stocks of coal 
will prove to be larger than is usual following a holiday 
period, and that there will be no difficulty in securing coals. 
The position is more likely to be that the collieries will 
require prompt tonnage to keep the pits going. 


Pits to Close. 


The fear has been expressed in colliery circles 
in this district that under the terms of the offer of the coal- 
owners for a settlement of the miners’ demands, assuming 
that they are accepted, quite a number of colliery under- 
takings will have to consider their best methods of meeting 
the position, and this may involve the closing down of some 
of the most expensive parts of their property. One is 





reminded of this by the fact that three thousand miners 
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employed by Guest, Keen and Nettlefolds, Limited, bave 
received notices to terminate their contracts on the 30th 
inst. These men are engaged at the South Tunnel and 
Fochriw Nos. 1 and 2 collieries, and they represent more 
than half of thé miners in the Dowlais district. Similar 
steps have been taken to dispense with the services of the 
officials employed at the pits in question, which means the 
total suspension of work at these collieries. Economic 
reasons are given as the cause of the employers’ action, 
but it has caused a good deal of anxiety and alarm in the 
Dowlais district, and the workmen's agent has communi- 
cated with the Ministry of Mines with a view to securing 
an inquiry by that Department into the circumstances, 
as the miners’ leaders hope to be able to prove at such an 
inquiry that there is no justification for the closing down 
of the pits affected. The whole of Fochriw’s population, 
numbering about 2000, is dependent upon these two 
collieries for its livelihood, and if they are abandoned it 
will mean, according to the miners’ agent, that Fochriw 
will become a derelict village. 


Copper Works Combine. 


The report is current in the Swansea district that 
two well-known Swansea copper works are about to be 
amalgamated. The firms mentioned are those of Mesers. 
Vivian and Sons and of Messrs. Williams, Foster and Co., 
which now embraces the works of Messrs. Pascoe, Grenfell 
and Sons. At the moment the report is not confirmed or 
denied. Both firms have large interests outside Swansea 
as well as inside. The firm of Messrs. Vivian and Sons is 
a private undertaking and was registered in 1914 to acquire 
the interests of the firm of Vivian and Sons, founded in 
1810. The firm’s works at Hafod, Swansea, were esta- 
blished in 1910. The authorised capital is £650,000, divided 
into A and B shares. The firm of Williams, Foster and 
Co. was registered in 1880, and four years later was amalga- 
mated with Messrs. Pascoe, Grenfell and Sons. The firm 
owns the Morfa and Middle Bank Copper Works at Swansea 
and several other properties abroad. The authorised 
capital is £400,000. 


Colliery Development. 


The work of fixing the head gear and installing 
the surface plant at the new colliery undertaking of the 
Taff Merthyr Company, situated between Treharris and 
Trelewis, is now reaching the point of completion. The 
plant comprises the largest electrical winders in the 
British Isles. This new undertaking, involving approxi- 
mately half a million capital, is the joint enterprise of the 
Powell Duffryn Steam Coal Company and the Ocean Coal 
Company, and it will be supplied with electric power both 
from the Ocean Company's power station at Treharris 
and from the power station of the Powell Duffryn Company 
at Bargoed, which is the largest of its kind in the world. 
The new colliery is designed to produce 3000 tons per day, 
and the work of sinking the new pits will be resumed at an 
early date. ° 


Current Business. 


The holidays have naturally interfered with 
business, and it is practically certain that it will be next 
week before the conditions are likely to be at all settled. 
The tone of the market is on the easy side, notwithstanding 
the curtailment of output by reason of the miners’ holidays, 
which terminated on Tuesday night. There is a fair 
amount of coal standing, and in order to provide empty 
wagons to keep collieries working there is no doubt that 
colliery salesmen will be disposed to make concessions in 
price to those who can take immediate delivery. Best 
Admiralty large are nominally about 29s. to 30s., while 
superior smalls range about 20s. to 21s. If, however, 
collieries are unable to maintain regular working owing 
to shortage of orders, it is calculated that while large 
coals will weaken, the probability is that small coals will 
keep very steady, if indeed they do not improve. 








CATALOGUES. 


Jias, Limited, 132, Long Acre, W.C. 2. 
tiple-spindle drill heads. 





Catalogue on mul- 


Hyatt, Limited, 56, Victoria-street, 5.W. 1.—Tamphlet on 
the Hyatt mine tub wheel. 

Harpy Patent Pick Company, Limited, Sheffield.—-Mail card 
on “ Hardy ¥ compressors and *‘ Hardy Simplex "’ air drills. 

Natrona, Gas Enorve Company, Limited, Ashton-under- 
Lyne.—Copy of pamphlet on National lighting sete. 

Surrotk Iron Founpry (1920), Limited, Stowmarket, 
England.—Pamphlet on acetylene welding of cast iron, welding 
rods and fluxes. 

Cuartes Larptow, 322 Petre-street, Sheffield.—A copy of 
Mr. Laidlow’s speed and feed diary. Much useful information 
is embodied therein. 

Tue Weston ENGINEERING AND Dusposals, 
Alexandra-road, Moss Side, Manchester, 8.W. 
Manchester and district. 

Enouisu Exvecrric Company, Limited, Queen's House, Kings- 
way, W.C. 2.—Copy of pamphlet on flameproof motors for mines. 
Its publication number is 322. 

Joun H. Witsown anv Co., Limited, Birkenhead, and 15, 
Victoria-street, S.W. 1.—Catalogue No. 60, lifting machinery, 
locomotive, steam and electric cranes. 

Grorce Ex.ison, Perry Barr, Birmingham.—List No. 501 
on hand-operated 6600-volt free handle oil breakers in steel- 
frame cubicles of the drop-down pattern. 

James Kerra anp BirackMAN Company, Limited, 27, Farring- 
don-avenue, E.C. 4.—Pamphlet K137 on K-B. timber drying 
system, also leaflet on lighting steamer fires by gas. 

A. A. Jones anp Surpman, Limited, East Park-road, 
Leicester.—A copy of the new season’s catalogue of machine 
tools, which contains about 100 pages of closely condonsed 
detail. 

Bascock anp Wi1cox, Limited, Babcock House, Farringdon- 
street, E.C. 4.—Catalogue No. 367 on silent gravity bucket and 
tray conveyors, automatic railways, &c. Catalogue of acces- 
sories. Section IV., high and low-pressure pipe work, &c. &c. 

Epcar Atten anp Co., Limited, Imperial Steel Works, 
Sheffield.—Copy of the “ Edgar Allen Steel Book,” which has 


Limited, 2a, 
Small map of 


been designed to provide a valuable reference book to the buyer. 
Price lists, lists of extras, hints on ordering, &c., are included. 
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Current Prices for Metals and Fuels. 


STEEL (continued). FUELS. 
N.E. Coast— SCOTLAND. 
LaNaRgsHine— 
Ship Plates .. ' iy TI (f.0.b. Glasgow )—-Steam 


(1) N. African ae a e er 23/- Angles .. ‘ . it ; od Ell .. 
Boiler Plates . a . » Splint 
— Joista i ‘ Trebles 


_— ; Heavy Rails .. . , ' oh - Doubles 
Foreign (c.i.f.) EEPRQ Singles 


N.W. Coast— 
peeve 8. Odi alae Bl i 17,6 to 26/- 


TEN NEE, ne ce ue ose we : : : 23/- 


Fish-plates . ‘ ¢ «yeah - % 

Channels owe wel vadd Se £9 to £9 5 AyesaIRE— 
Hard Billets .. ee . — (f.0.b. Ports)—Steam 
Soft Billets .. .... wel ay bab Mee: Splint 

” ” Trebles . 

Firesnitas-—~ 

(f.0.b. Methil or Burnt- 
island)—Steam .. 
Screened Navigation 


MANCHESTER Trobles 
No. 3 Foundry pend, x ‘iol : . rT 
° ‘oundry Bars ( a) _ —. 


N.E. Coast— » (others).. .. Loralans— 
EY Mixed Nos. .. 7 Hoops eee evs ste S. ae ree | 
Cleveland— » (Lanes. Boiler) .. 1: d ¥ Trobles 
No. 1 a UM pt asa Seenteetin am 
_waee yo Siemens Acid Billets. Le — * 
No. 4 Foundry a ener , Bessemer Billets .. oe Z4itle . ENGLAND. 
Me. 4 Ferme ..... : oe Hard Basico .. .. .. tide | (8) N.W. Coast— 
NE dal teancen: Intermediate Basic. By? 9% _ a mec alleswos 32/- 
White Soft Basic he ter." ; ol (We 49/- to 59) 
ob sia - rie * - Hoops e° é< ae Oto 13 | 1A Mg ~ r 38;6 
Miptanps— Soft Wire Rods .. .. 0 to 11 | NORTHUMBERLAND 
(3) Staffs.— MrpLanps— | Best Steams .. .. o : 25/6 
All-mine (Cold Blast) .. on ne Small Rolled Bars.. .. 0 to 10 Second Steams . ° ‘ 24/6 
North Staffs. Forge. 6to410 0 Billets and Sheet-bars .. 5 Oto 8 Steam Smalls +e we oe 16/- 


Sheets (20 W.G.) .. 0 to 12 Unscreened +. 23/- to 24 
ip ¥ y | Household ° : . . 26/— to 28 


Oto 10 Dorsam — 


N.W. Coast— 
Barrow— 
. Heavy Rails 
(2) ScoTLanp— Light 
Hematite... .. .. .. : ' Billets 
No. 1 Foundry ‘ wrt 


” 





°° o Foundry ve rt. 
Galv. Sheets, f.0.b. L’pool 
(3) Northampton— Angles a. eee 
Foundry No.3... .. 41: - . Joists 0 to 10 Best Gas : Se ep » es 25/6 
a Forge ~—o i efinind ee oe Ote ll Second .. . . : 7+ oe 23/-te 84 
: Bridge and ‘Tank Plates 6 aud ‘ Household .. .. .. « » oe «+s 26/- to 28/ 
(3) Derbyshire— B 0 Foundry Coke , éliteearvae atttncent Greene 
. oiler Plates... .. .. he "TH 
He. SYoundsy =<. .. ‘ ns Suerrinuy — Inland. 
Weegee te ss . 7 , ° Best Hand-picked Branch .. . 36,-- to 39/- 
(3) Lincolnshire — -FERRO META lL S. Barnsley Best Silkstone ee .. B34-- to 36/- 
No. 3 Foundry a NON US Derbyshire Best Brights .. .. 31/— to 35/- 
No. ‘o' ry oe ‘isle doi) the Swansra— ; - at to S00 
No. 4 Forge .. .. .. tes Tin-plates, LC., 20 by 14. see B4/3 to 24/6 » © madera 00 seul poten 
ee ee ee ee we Block Tin (cash) .. .. . . 243 10 ” es nee oe Sash sn 00 
- (three months) . : : 243 «5 Yorkshire Herds se . rm" s%/- to 30/- 
a. 69. 8 , . 64 5 | ss “. oxime + 
pane a oii, veal Desbyshise 61 «- +s +e BB 00 28)- 
Hematite Mixed Nos. .. {5 !: 7 ao, Cerne See CAteiburt rw mn * Rough Slacks .. .. .. .. 12/6 to 18/6 
, ae meet] oe Spanish Lead (cash) .. .. .. . e 31 r 
5 17 .* Nutty ,, a). - «+ 128f- to 14 
a (three months) wt amor o 29 1: | Smalls 8/= to 107 
a . Su Sa Se Mates OF Ty he f- 
Spctter: quash) » es Sa ION SE lip = . Blast furnace Coke (Inland) * 
o (three months)... ..  ..  .. ‘ (Export) fob 





(4) N.W. Coast— 
N. Lancs. and Cum.— 


MaNCHESTER— 
Copper, Best Selected Ingots ss 4 | CanpiIre— (9) SOUTH WALES. 
= Electrolytic .. .. . an Steaun Cuals : 
- Strong Sheets... .. . a { Best S:inokeless Large .. os ee ee  8B/- to 30; 
ScorLanp— et Tubes (Basis price) en Second ,, om . wf wabodt do ben lege a0 
Crown Bare .. .. .. 42 ; a Brass Tubes (Basis price) .. .. .«. Best Dry Large .. . i . «+ 27/6 to 28/6 
Best ” . os os oe » Condenser .. .. © ‘ f | Ordinary Dry Large . «+ 26/6 to 27/6 
san Lead, English re : Best Black Vein Large y any . «+. 28/6 to 29,6 
N.E. Coast— 2 q 7 
wl Matai. wba een ools whit cui & ’ | Western Valley ¢e a: .. 28)- to 29/ 
Common Bare od. Che git weary Best Eastern Valley Large .._ .. . +2 28/- to 29; 
Laxcs.— Ordinar » o ~ «© «« 20/6 to 27/6 
: FERRO ALLOYS. Best poe dll Smalls. jf all coe ear tol 
Crown Bars .. . —- i pclewe , 
. (All prices now nominal.) Ordinary ye i ; -. ee «1B to 20;- 
Second Quality Bars q 
Hoops 1/84 per Ib. Washed Nuts i y ; - 28/- to 30/- 
Ferro Tungsten... .. «+ «+ +» 1/4} per Ib, No. 3 Rhondda Large .. - ss «+ 29/- to 30/- 
Per Ton. Per Unit. | ” 9 Smalis , . 23/6 to 25/6 
Ferro Chrome, 4p.c.to6p.c.carbon £24 0 10/6 | No. 2 Large .. .. «+ «+ «+ 25/-to 26/- 
6p.c.to8p.c. ,, £23 10 s- ” Through ++ «+ B1f- to 23/- 
Hoops. — , al : = 8 p.c. to 10 p.c. ,, £22 0 8/- ” Smalls amr - «+ 18/- to 19/- 
e Specially Retined .. Coke (export) oe te ee ee =65Ef— to 60/- 
MipLanps— A 2p.c.carbon .. .. £42 10 16/- Patent Fuel .. .. .. . +e 29)~ to 32/- 
lp.c. o> 4a ere Pitwood (ex ship) .. .. 27/- to 28/- 
0 20/- SwansEA— 
Anthracite Coals : 





Tungsten Metal Powder 


8. Yorgs.— 


Crown Rars t “se 
Bust Ae : s. oo ” 


Crown Bars ; : ’ - 

Marked Bars (Staffs.) .. = Se wo 0.75 p.c. carbon «sv, San 

Nut and Bolt Bars 15 Otol2 0 v } * carbon free te ee 1/5 per lb. 

Gas Tube Strip = j. = w 13. SO... ee Metallic Chromium .. .. .. .. 4/2 per Ib. | Best Big Vein Larg — . - 42/6 to 45/- 

| Ferro Manganese (per ton) .. \.«. £17 for home, Seconds .. .. . . .. 40/- to 42/6 

£17 for export Red Vein... .. ‘ , , 3276 to 35/- 

» Silicon, 45 p.c. to 50 p.c. .. £11 10 Oseale 5/- per Machine-made Cobbles wae -. 50/- to 52/6 

STEEL. | unit Res . ca The 6 Se d ot + ‘ .. 45/— to 62/6 

» 7S p.c. +s se «+ £18 © Oscale 6/-per | Beans ee .. 47/6 to 50/- 

eth Hees, . caer eae he re aw SN 

2) Secuane— we Vanadium ee 19)9 per Ib, Breaker Duff .. : ; -. 13/- to 13/3 

. , Molybdenum .. .. .. .. 8/6 per Ib. Rubbly Culm .. 16/6 to 17/- 
Boiler Plates .. . - 1310 0... ., | » Titanium (carbon free) .. .. 1/3 per Ib. Steam Coals : 

Ship Plates, jin.eandup 10 5 0.. .. | Nickel (pertom) .. .. .. .. £138 Bilis oes. 24/8 to 26/6 

Sections... <- -- +» 10.0 ©... .. Gubets.. SL eee = "aA ee eee ae 

Steel Sheets, */,gin.to fin. 1210 0... .. Aluminium (per ton).. .. .. .. £82 to £100 Gael 8.) oe ney 2, ee me ce 8 O08 

Sheets (Gal. Cor. 24 B.G.) _— overes (British Official.) Cargo Through 19/- to 22/- 


(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- oxtra delivered England. (1) Export Prices—f.o.b. Glasgow. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. (9) Per ton f.0.b. 
* Blast-furnace Coke (Inland): Special Price for Ironworks 24/—, open market 29/-. 7 Latest quotations available. (a) Delivered Sheffield or Glasgow. (b) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Labour. 

One of the most difficult problems confronting 
manufacturers is the inadequate supply of skilled labour 
which, in the engineering trades, is so scarce that some 
of the’ firms employing large numbers of men are obliged 
to resort to continuous advertising to keep the hands 
up to their full strength:~ The real reason for this state 
of things is to be found in the remarkable development 
of the engineering industries since the war. There has, 
consequently, been an increasing demand for skilled 
labour at a time when the supply has diminished through 
the suppression of the apprenticeship system, and the 
schools which aim at replacing apprenticeship in the 
shops do not turn out sufficient 
requirements. The lack of good mechanics is also partly 
due to the methods adopted by some of the big firms 
which specialise their manufacture by keeping each man 
perpetually on one job, and as the men are paid at rates 


young men to meet 


fixed by experts working on those particular jobs they are | 


usually able to earn good wages with a good output. 
Such men are not skilled in the proper sense of the term. 
They are usually labourers who become skilled in one 
operation by constant repetition, and thus there has 
aren @ class of “ specialised labourers ’’ whose influence 
is undoubtedly detrimental to the development of skilled 
labour. A young man does not see the necessity of going 
through the apprenticeship offered by a technical school 
when he can start right away by earning good wages 
These men earn as much as, and 


on a specialised job 
specialised 


often more than, a skilled hand, and being 
labourers ” 


when seeking work for which they are not specially 


they claim a higher standard of wages even | 


qualified. This standard is affecting the wages of labourers | 


generally, and is tending to increase still further the wages 
of skilled hands who consider that the margin is not suffi- 
ciently im their favour. So deficient is the supply of 
skilled hands that every encouragement is being offered 
for the immigration of foreign workmen who are coming 
from Hungary, Poland, Czecho-Slovakia, Italy and 
Spain, and in many works the proportion of foreign 
workmen is very high. 


Colonial Works. 

A sum of 40 million frances is to be spent upon 
an extension of the railway system in the Cameroons 
under the French mandate as well as upon improvement 
works to the port of Douala. On the outbreak of the 
war the Germans were only working 174 kiloms. of line, 
and during the hostilities this section was badly damaged 
and the greater part of the rolling stock destroyed. Since 
the French State took over the lines four years ago, 
the damage has been repaired and the programme of 
extension is to be carried out immediately with funds 
voted by the home Government, together with a smaller 
sum which is to be raised by the mandated territory 
itself. As the old capital of the Cameroons is in the 
British part of the territory, a new capital has been created 
at Yaoundé, and the line is to be extended to that centre, 
a distance of 133 kiloms. It will be continued eventually 
to the hinterland, where the opening up of the country 
is expected to provide considerable traffic to Douala, 
and in view of that traffic new wharves are to be con- 
structed and the port dredged. A sum of 60 million 
francs is also to be devoted to an extension of the port 
of Oran in Algeria, where the traffic has increased out 
of all proportion to the facilities offered by the port. 
It is intended to construct a new harbour and to carry out 
various other works to cope with the steadily increasing 
tonnage. 


The Batignolles Tunnels. 


The old Batignolles tunnels approaching the 
Gare St. Lazare in Paris have been demolished except 
for a length of about 75 m., where a particularly interesting 
work is being carried out under the Boulevard des Batig- 
nolles. At this point the tunnels carry the Metropolitan 
and the gas, water, compressed air and electric mains, 
and the whole of these have to remain undisturbed during 
the construction of a large girder bridge preparatory 


to the removal of what still remains of the tunnels. The | 


first operation is to build the section of the bridge which 
is to take the Metropolitan. 
the tracks, and now the tunnel is being removed to allow 
the bottom girders supporting the tracks to be built 
into a lattice bridge. This bridge will then be widened 
each side to support the boulevard. It is expected that 
the Metropolitan bridge will be completed in about 
three months’ time, and the whole of the undertaking 
will be finished a year later, when all that now remains 
of the old Batignolles tunnels will have entirely dis- 
appeared. 


Competition. 


The stabilisation of the franc during the past 
) weeks has had a steadying effect upon the situation 
generally, but it has not brought about any improve- 
ment, for the reason principally that producers are finding 
it more and more difficult to secure foreign business, 
and are therefore offering better terms to home consumers, 
who refuse to place forward orders when they see a prospect 
of getting lower prices later on. Not only has the foreign 
demand fallen away with the improvement in the franc, 
but it is feared that some of the accumulating stocks 
of iron and steel in other countries will find their way here, 
especially if the exchange rate should further improve. 
English mill owners are offering to deliver ship plates 
in the West of France at a lower price than the Lorraine 
rolling mills can quote at works. In view of the change 
that has come over the situation particular interest is 
being taken in the future supplies of coke. The agreement 
with the German coke oven owners has been extended 
for another two months and consignments have been 
satisfactory; but there is no change in prices, nor is 
there likely to be until a permanent agreement ensures 
sufficient supplies to meet all requirements. The only 


tu 


encouraging factor in trade at the moment is the reported 
Suppression of the 33 per cent. import duty on certain 
goods entering Great Britain, which is particularly gratify- 
‘ng to the motor car firms. 


Girders were first laid under | 








British Patent Specifications, 


When an invention is communicated from abroad the name and 
ad dress of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without | 


drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date firet given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 

212,815. July 10th, 1923.—Warter-tuse Borers, The Stirling 
Boiler Company, Limited, 54, Victoria-street, Westminster, 
and H. 8S. Mackay, Rosemount, Bellevue-road, Ryde, 
Isle of Wight. 

This invention relates to five-drum Stirling and other boilers 


having two lower or mud drums, and has for its object an 


N? 212,815 
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improved arrangement by which the equilibrium between the 
two lower or mud drums is maintained. The lower halves only 
of the lower or mud drums are connected, and preferably such 
connection is afforded by a series of curved tubes uniformly 
spaced lengthwise of the drums, as shown in the illustration.— 
March 20th, 1924. 


INTERNAL COMBUSTION ENGINES. 


212,750. March 23rd, 1923.—-In.ter Vauves, P. St. George 
Kirke, Parliament Mansions, Victoria-street, London, 8.W.1. 

The object of this invention is to permit combustible charges, 
small by comparison with the capacity of the engine, to be 
exploded with certainty. The engine has two cylinders, as 


N° 212,750 





=T 
it is found advantageous to insert between the winding E and the 


electrode A a condenser C shunted by a resistance W. Preferably 
means are provided for cooling the control electrode. The pro- 


N? 203,293 








ol electrode makes the arc more sensitive and 
be worked as a receiver with smaller controlling 


-~March 13th, 1924. 


vision of the con 
enables it t 


current than would otherwise be the case 


MEASURING AND TESTING INSTRUMENTS. 


212,754. March 26th, 1923.—Prror Tune Frow Merens, L. A. 
Diyaneff, 3425, Giles-place, New York. 

The Pitot tube, when directly connected to a flow meter, will 
| register dynamic pressures, but the seale is usually graduated 
in units of velocity. The pressure, however, being proportional 
| to the square of the velocity, the scale divisigns must be of ever 
| increasing length, so that the apparatus becomes impracticable 
| for any wide range of velocities. The inventor, however, does 
not use the Pitot tube directly on an indicating element, but pro- 
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duces artificially an equivalent pressure by means of a pump or 
blower in order to balance the pressure in the Pitot tube. An 
ordinary speedometer registers the rotational velocity of the 
pump motor. The pressure developed by a pump or blower is 
directly geapevtional te the square of the velocity or to the square 
of the number of revolutions per minute of the rotor or impeller, 
and the pressure in the Pitot tube being proportional to the 
square of the fluid velocity, it follows that with this arrangement 
the number of revolutions of the pump impeller is directly pro- 
portional to the velocity of the moving fluid.— March 20th, 1924. 


MINING MACHINERY. 


212,802. June 18th, 1923.—VeNntTizaTING Mrves, F. 
Hernerstrasse 43, Bochum, Germany. 
The inventor proposes to ventilate mines by heating the upeast 
shaft with exhaust steam. The exhaust from a surface engine, 
such as A, is led down the shaft and is condensed in a radiator B, 


Heise, 


N° 212,802 / 
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sh own, one exhaust valve A, a gas inlet valve B, and an air inlet 

valve C. The explosive mixture and the air or non-explosive | 
mixture are drawn in separately and do not mix appreciably | 
during either the admission or compression strokes, so that the | 
charge is not diluted below the point at which it will ignite | 
readily.— March 20th, 1924. | 


TELEGRAPHS AND TELEPHONES. 

208,295. March 13th, 1923.—ImprovementTs IN TELEPAUNE 
TRANSMITTERS AND Recrtvers, Gesellschaft fir Drahtlose 
Telegraphie, m.b.H., of 9, Tempelhofer Ufer, Berlin, 
8.W. 11, Germany. 

This invention relates to telephonic transmitters and receivers 
in which an electric arc is employed. In the accompanying 
diagram A B are the electrodes between which the arc is pro- 
duced by a generator D. Between the electrodes A B is a ring G 
which is connected through one winding E of a transformer to 
the electrode A, and which reduces the volume of the are and 
renders the arc less stable. When the are is employed as a trans- 
mitter and sound waves fall upon it, the resistance of the arc 
between the control electrode G and the electrode A varies, and 
in consequence there exists in the winding E an alternating 
voltage which corresponds to the sound waves. Consequently 
currents which may be employed to actuate a telephone receiver 
will appear in the winding F of the transformer. When the arc 
is employed as a receiver currents due to speech produce 
between the control electrode G and the electrode A an alter- 
nating voltage which will affect the conductivity of the arc, and 
the are will consequently reproduce the speech. In some cases 














the condensate being discharged into the sump C. The steam 
used in a turbine-driven drainage pump D can also be used to 
heat the air by means of an atmospheric condenser E. The 
specification includes calculations to show the probable efficiency 
of the system.—March 20th, 1924. 


TRANSFORMERS AND CONVERTERS. 


212,728. February 22nd, 1923,—-IMPROVEMENTS RELATING TO 
TERMINALS FOR Evecraic Traysrormers, John Bentley 
Hansell, of 121, Eccles Old-road, Manchester; Benedict 
Beesley, of 100, Newport-road, Chorlton-cum-Hardy, 
Manchester; and the Metropolitan-Vickers Electrical 
Company, 4, Central-buildings, Westminster. 

This invention relates to terminals for transformers, and 
the object is to provide an improved terminal of this 
kind for enabling a line connection to be easily made to 
any desired tapping from the secondary winding. The terminal 
shown comprises a tube or bushing A constructed of porcelain 
and a transverse metal plate or partition B, which is provided 
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with a central connecting member or terminal C for the recep- | 


tion of a line connection D consisting, for example, of a flexible 
cable. A number of sockets E are mounted upon the plate B 
and project upwards. The sockets are equidistantly spaced 
round a circle struck from the centre of the plate. Beneath the 
sockets E there are insulated metallic sockets F, which are 
separated from the sockets E by means of tubes G of hard rubber. 
Each of the sockets F is electrically connected to a lead H, 


which is surrounded by a sleeve or tube of insulating material K. | 


A base plate L of insulating material is secured to the bottom of 
the insulating bushing A by means of a stud M which extends 


N° 212,728 
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from the plate B. 
to the number of insulated sockets F. The slots N constitute 
passageways for the leads H. 
and beneath the plate B is filled with insulating cement O, a 


spacing tube P of insulating material being arranged bet ween the | 
bottom of the cement and the top of the insulating base plate L. 
Any one of the sockets F can be electrically connected to the | 


corresponding socket E, with which it is in alignment by means 
of a removable plug Q, and it will be understood that a line con- 
nection can readily be made to any desired tapping from the 
secondary of a transformer.— March 20th, 1924. 


LIGHTING AND HEATING. 


201,537. June 29th, 1923.—-LmMPROVEMENTS IN AND RELATING 
ro Arc Lamp CarBons aNnD Extectrropes, Paul Schiff and 


Co., of Schioechat, near Vienna, and Dr. August, of the 


same address. 
This invention relates to an arc lamp carbon provided with a 
metallic covering A which is thicker at the combustion end than 
it is at the other end. The metallic coating is deposited on the 


N° 201,537 











carbon electrolytically and the difference in the thickness of the 
coating is produced by introducing a concentrated solution of 
the metallic salt or the metallic salt itself into the bottom of the 
bath, care being taken to avoid agitating the liquid. It will, of 
course, be understood that the tapered end of the carbon rod 
shown points downwards in the bath.—-March 20th, 1924. 


MISCELLANEOUS. 


206,130. October 24th, 1922.—ImprovementTs 1N LiFTING 
Macnets, Fried Krupp Aktiengesellschaft, of Essen, Ger- 
many. 


The object of this invention is to provide a lifting magnet in j 
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which the coil is enclosed in a water-tight space in a simple and 
cheap manner. Inthe drawing, A and Bare the poles. The space 
bet ween the poles and which receives the coil is closed by a plate 


The base plate L is provided with sloping | 


radial slots N cut in the periphery and corresponding in number | 
| to permit.the passage of the water, which issues as a thin sheet 


The space within the bushing A | 
| by the set screw E. 


| 212,475. 


| municating openings. 


C composed of dynamo steel and also a protective plate D, 
consisting of chromium steel. The manner in which these plates 


are secured will be obvious from the drawing. The main advan- | 


tage claimed for the invention is that a perfectly water-tight 

enclosure is obtained without having to carry out accurate work 

on the protective plate, which is composed of very hard steel 

and which is not permeable to magnetic lines of foree.—March | 

20th, 1924. 

212,8 
V 


>. August 16th, 1923.—-Warer Serays, Babcock and 
ileox, Limited, Farringdon-street, London, E.C. 4, and | 


2! 
y 
8. F. Weston, 65, Sehubert-road, East Putney, London, S.W. | 
This spray, which is fitted to its supply pipe by means of a | 
reducing socket, and is provided with a gauze strainer A com 
prises a body B and a plug C. The plug is grooved longitudinally 


N°212,625 


from the fine annular opening D. This opening can be adjusted 

An auxiliary spray of smaller radius is 

produced by jets issuing from the tangential holes F impinging 

on the conical surface G.—March 20th, 1924. 

208,535. December llth, 1923.—ImMPproveMENTs IN VARIABLE 
Resistances, Société Belge Radio-electrique Société 
Anonyme, of 23, Boulevard de Waterloo, Brussels, Belgium. 

This invention relates to variable resistances, and its object is 


| to provide a resistance of that type which shall be simple, cheap, 
| and durable. 


A is a former of insulating material, which has a 


helicoidal lump or projection B formed upon it. A helicoidal 


| groove of much smaller pitch than that of the lump is cut on the 


surface of the former and in this groove a resistance wire C 


| wound. The former is mounted on two spindles D and E, which 


are supported in the ends of a rectangular frame. The spindle D 
is provided with a milled head, by which the former can be turned, | 
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and the ends of the wire C are connected to the spindles. The 
side F of the frame, which is insulated from the other part, 
carries a long spring blade G, which makes contact with different 
portions of the wire C as the milled head is turned into different 
positions. When the device is to be used simply as a variable 
resistance one terminal of the circuit is connected to the spindle EB 
or to the end H of the frame, while the other terminal is connected 
to the side F of the frame. Thus by turning the milled head 
varying lengths of resistance wire can be put into circuit. When 
the device is to be used as a potentiometer the supply circuit is 
connected to the spindle E and the end H, while the circuit to 
be supplied is connected to the side F and either the end H or 
the spindle E.— March 13th, 1924. 

June 26th, 1923.— Or Serarators, Rokuro Sumiyama, 

No. 33, Gochome Imabashi, Higashi-ku, Osaka, Japan. 

This separator comprises a series of chambers with com 
In each chamber there is a guide plate of | 


gradually decreasing radius of curvature, which leads the steam 


| 





} 
into the next compartment. The guide plates are furnished with 
bent strips, as shown in the detail view, which*form channels 
for trapping oil in the steam. The oil escapes through holes in 
the back of the guides into recesses behind, and is drained away. 

—March 13th, 1924. 


| meeting. 
| Mr. L. C. Pocock. 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this —_ on, or before, the morning of the Wednesda, 
of the week preceding the meetings. In all cases the TIME onl 
PLACE at which the meeting is to be held should be clearly stated 


ro-DAY 
ENGINERRING INSPECTION. 
Adelphi, London, W.C. 2 
Pullin. 8 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—Graduates’ \ 
to Messrs. J. Lyons and Co., Cadby Hall, Kensington, Lond 
W. 1. 5.45 p.m. 


Junior Ins 
London, 8.W. 
ductors for Overhead Power Transmission,” 
Williams. 7.30 p.m. 


Rapio Socrery « Brrrar.—-Institution of | 
trical Engineers, Savoy-place, Victoria Embankment, Lon 
W.C. 2 Informal meeting of Transmitter and Relay Se 
Discussion on “Short Wave Transmitters, by 
Simmonds. 6.30 p.m 


INSTITUTION OF 
of Aris, John-street 
logy in Inspection,” by Mr. V. E 


Royal Sox 
Paper, “Ra 


TITUTION OF EnNoIngeERs.—-39, Victoria-stree: 
. . “* 

1. Lecturette, “ Aluminium Electrical © 

by Mr. H. G 


»9F (CAREAT 
opened 


SATURDAY, APRIL 26ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS,— London graduates 
visit to the Lee Bridge pumping station of the Metropolitan 
Water Board. 2.30 p.m 
ENGINEERS Students’ visit 


INSTITUTION oF Civi to 


activated shidge sewage disposal works at Reading 
MINING Mercw wes 
> 


General meeting. 2 p 


ENGLAND INSTITUTE OF AND 


Newcastle-upon-Tyne. 


Norra o7 
ENGINEERS 


MONDAY, APRIL 28rx. 


Farapay Society aNp THe INsTITUTE oF METALS, WITH TH: 
CO-OPERATION OF THE Britisu Non-rerrous Metats Researcu 
ASSOCIATION AND Tue Ivstrrutre or Bririse Founprymen 
Institution of Mechanical Engineers, Storey’s-zate, Westminster, 
8.W. 1. General discussion on “ Fluxes and Slags in Meta! 
Melting and Working.” 3 p.m. 

ILLUMINATING ENGINEERING Socterty.—Royal Society 
Arts, John-street, Adelphi, London, W.C. 2. Diseussion 

Some Problema in the Lighting of Textile Mills,"’ to be opened 
by Messrs. FE. L. Oughton and P. J. Waldram. 8 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : Scottisau Centr: 
~—-Royal Technical College, Glasgow, Paper, “‘ Light Alloys for 
Pistons and Connecting-rods,"’ by Dr. L. Aitchison. 7.30 p 


TUESDAY, APRIL 29ra. 
-Royal Society of 


Informal meeting. 
6 p.m. 


INSTITUTION OF AUTOMOBILE ENGCINEERs. 
Arts, John-street. Adelphi, London, W.C. 2. 
Discussion on “ Coil rersue Magneto Ignition.” 

INSTITUTION Civin, ENGINEERS Great Ceorge-st rer 
London, 8.W. 1. Further discussion The Barton Power 
Station of the Manchester Corporation and the Transmissi 
by Messrs. H. N. Allott and 
tricity Works,”’ by Mr. W 


oF 
on 


System in Connection therewith, 
S. L. Pearce; “ Dalmarnock Fle« 
Burnside. 6 p.m, 

InsTITUTION of Evecrricat Encinegrs: Norra Mrptanp 
Stupgeyts’ Secrion.—The University, Leeds. Annual genera! 
meeting. 7 p.m. 


WEDNESDAY, APRIL 30ra. 


ENGINEERING GOLFING Soctety.—On 
Beaconsfield Golf Club. Spring meeting. 


the of the 


10 a.m. 


course 


Avromosi.e ENGINEERS: Norra or 
Milton Hall, 244, Deansgate, Manchester 
” by 


INSTITUTION OF 
ENGLAND CENTRE. 
Paper: “ Light Alloys for Pistons and Connecting-rods,’ 
Dr. L. Aitchison. 6.30 p.m, 

INSTITUTION 
London, 8.W. | 
London Students. 


George -st ree 
\<s0 “ation 


Civi, ENGOINEERS.—4jreat 
Annual general meeting of th« 


6 p-m 
9, The Temple, Dale- 
8 p.m. 


LivERPOOL ENGINEERING Society. 
street, Liverpool. Annual general meeting. 


Rapto Soctety oF Great Brarraty.—Institution of Electrica 
Engineers, Savoy-place, Victoria Embankment, London 
Lecture by Captain P. P. Eckersley on “ Faithful Reproduction 
by Broadcast.”” (Nore.—This meeting was originally arranged 
to be held on April 23rd.) 6 p.m. 

THURSDAY, MAY Isr. 
Albemarle 
5 p.m. 


ing 


Great Brera. 
Annual mee 


Royawu INstiruTios 
street, Piccadilly, London, W. lL. 


2ND. 


FRIDAY, MAY 
Grovurp.—The Watt Room of the 


W. 1. Annual 


will be a: 


CHEMICAL ENGINEERING 
Engineers’ Club, 39, Coventry-streei, London, 
general meeting. 6.30. After the meeting there 
infomal dinner, followed by a social evening. 
Enofxeers.—39, Victoria-stree 
Electric Lighting in Churches, 


Junxror INSTITUTION OF 
London, 8.W. 1. Lecturette, * 


by Mr. F. H. Taylor. 7.30 p.m 
Royat INsTITUTION 

street, Piccadilly, London, W. | 

Alexander Kennedy. 9% p.m. 


Albemarl 
by 5S 


“ Petra, 


Great BRITAIN. 
Discourse on 


OF 


MONDAY, MAY 


Great Brrrary.—21, 
General meeting. 


Oru. 
Albemarle 
5 p.m. 


t0YAL INSTITUTION OF 
street, Piccadilly, London, W. 1. 

Society or ENGtNeers.—Ceological Societ y's Rooms, Bur 
lington House, Piccadilly, London, W.1. Paper, ‘Some 
Factors of Sea Defence Work,” by Mr. C. H. J. Clayton. 5.30 
p-m. 


WEDNESDAY, MAY Tru. 


INstiruTION oF ELecrricat ENGINeers.—Savoy-place, 
Victoria Embankment, London, W.C.2. Wireless Section 
‘Faithful Reproduction in Radio Telephony,” by 
6 p.m. 


THURSDAY, MAY 8ru. 


Tron aNp Steet Instrrute.—Hotel Cecil, Strand, London, 
W.C. 2. Annual dinner. 7 for 7.30 p.m. 


THURSDAY anp FRIDAY, MAY 81H anp 9ra. 


Iron AND Steet InstituTe.—Institution of Civil Engineers, 
Great George-street, London, 8.W. 1. Annual meetings. For 
programme see page 395. 10.30 a.m. each day. 





